Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/JP05/002529 
International filing date: 10 February 2005 (10.02.2005) 

Document type: Certified copy of priority document 

Document details: Country/Office: JP 

Number: 2004-282578 

Filing date: 28 September 2004 (28.09.2004) 



Date of receipt at the International Bureau: 31 March 2005 (31.03.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



H H # It ;t 

JAPAN PATENT OFFICE 



PCT/JP2005/002529 

^0. 2, 2005 



:h t n — ^ ^ ^ t ^ ir ^ o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

^.^,T ? 2004^ 9^280 

Date of Application: 



IS2004-282578 



m JH # -i- 

Application Number: 
[ST. 10/C] : [JP2004-282578] 



til M A 
Applicant(s): 




miE#-^ miE# 2005-3024337 



II 2004-282578 



^ — i? : 



1/E 



P04-170 

m^rfM-^ It 

C07C 15/02 
C07D521/00 

1-1-15-903 



5 - 3 - 

mM^i^rxmEW?^ 2 T S 7 9 



10 0 1 



Mlim^iLlg Clt8 0 8 



mMfMtEHiS 3-15-18-202 
'Kit 

503360115 

100092783 

03-3273-2611 

100095360 

itlU 

100093676 
100112726 



imm^] #112004- 33941 



^^6^ 2^100 
P04-013 

157061 
16, OOOH 



mmm i 



0316698 



ffiiE# 2005-3024337 



#11 2 0 0 4 -2 8 2 5 7 8 ^-S^' : 1/ 

R-A (1) 

{i>f^^^n^*-t?*oT. BufB^t±> mmm.^jnt^-ii (b) --e^^tt^^ (^pf, b 

|feMSi5 J: ?7>^ T 5 :/'^b^%:j^:itT^ TfB^ ( 2 ) t?^ fi^^t^m t . 

R-X (2) 

] 

TIB^ (3 a) T-7i^$tL;i.^#J^-7i5^;t->"i7 Af^^t, 

A-Mg- (3 a) 

umm 2 ] 
umm 3 ] 
m^m 4 ] 

^2g^T;^^;i/*-T?^-2, i ~ 3 ov^rtLyO^tciafto^^IMb^ 

umm 5 ] 
mmM 6 1 

TiB^ (1) -c^^fi^^mkit^mommifmx-^^x, 

R-A (1) 

{i^M^*T-^oT. Btrlfl^m. m*iI^X«^-N (B) -xm^fl^m B 

^1 J;v>Ci~CioT;i/n3r v5^/;i';J^"-;i/St:-*^o ) '^''t'llf^^x-rv^T J; < . g 
J^^^^LTv^T ^ J: < , Ati. am^^^LTV^T^ J:v^C6~C2o^W^X{iam 

TfB^ (3 a) X-m■^i^^^^m•7^'^■^^y':7 ^^mt. 
A-Mg-Y^ (3 a) 

=^Xh^o ] 

TIB^ (4 b) X7ri-^fL:hm.^it^mt^K]^^'^^. ^f£:>M'^l?=^#^XSi:. 
Z^-Zn-Z'^ (4b) 
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#MI 2004-282578 : 2/ 

imm^^T. ttrlB-R^SM^t; t > Tfs^ (2) T-^$tL^<h^t;^, 

R-X (2) 

] 

[»« 7 ] 

umm 8 1 
mim. 9 1 

^ 2 mT;^^;^^!:-^^ ^ t ^mw^tir^^ m^M 6-8 cov^-r:j^;^l-^cfB«(7)^#Mb^ 

[If ^Tl 1 0 1 

m^m 1 1 1 

Tf5^ (1) -rr^^fi^h^^m^t^mommijmx-^^x, 

R-A (1) 
{±^l&^Pm^-C-^oT. ItrlBiEftti. mW^XJ4^-N (B) --e^$:}^-5.* (^4^. B 

TIB^ (3 c) X^-^fL^^m^Vi^^AU^mt. 

A-L i (3 c) 

[^"t". A{±_t|B(7)^H5^=^^1-;&o ] 
TIB^ (4 b) XW^^fi^hM^it^^t^KJiiS^^. 

Z^-Zn-Z* (4b) 

. Xii^^X^^o ] 

^v>"C\ TIB^ (4 a) X^^iv:b-r^-^-.iy^M,jt^>ii!}^KJiL^^^^ KJS^i^tJ^#^X 

Z^-Mg-Z^ (4 a) 

[^^. zM±. 3^m. Xt4R*T-:t>iBfW-e^ 19> Z2(4, 3 

^m. xiim.mx^^o ] 

MMffftTx mmKmm-^mt. TIB^ (2) t:-^$;ix;5.<b^ii^t> 
R-X (2) 

] 

IW^:^ 1 2 ] 

[smm 1 3 ] 

vT 5 >"fb'i'ife:6^ 2 M@B<»tr^;i. i i: ^#m^-r^> W^JJ 1 1 Xti 1 2 t::|B«(7) 
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im-^m 1 4 ] 

IS»M 1 5 ] 

:^ 1 1-14 OV^-r;|x>5-tciHm<^^#m'fb^ii/OM3t:^&o 
1 6 ] 

TfS^ (1) -e^:^tL^^«<b^!f^<7?^^;^-^t:-^or. 

R-A (1) 
[^>^>, R(i, ttm*4-^LTV^-c^ j:v^^<t7K*». Cs ~Ciol&fn«* L < 

{i^lMn^*-e^oT. ■i^rl5ift^±^ m*M^X{±^-N (b) --e^^^Jx^* (^l^, b 

^) i v^Ci~CioT;V3^->*;vj3^*-;v^-e^;Z)o ) -epfJif^tLTv^T ^) J: < . ;5^o, ft 

vT5 >^b^%^^;ST. TIB^ (3 b) X-^^fi^^^mm.^nt^ 
A-Zn-Y' (3b) 

TiB^ (4 a) XTj^-^fL^-r^^^-^'y^yA^t^mt^KJic:^^^. Kj&u^m^n^i^nt, 

Z^-Mg-Z2 (4 a) 

^mm^^T. mmKJBM^mt. rm^ (2) x-^^fi:h^t^mt. 

R-X (2) 

] 

umm 1 7 ] 
m^m 1 8 ] 

[W*T1 1 9 ] 

^2giT;v^;^»t?^-2.^i:^#mfc■t■^^ if l 6~l 8 <^v^-rfL>&^iriBf^o3S=#1^ 

m^m 2 0 ] 
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#11 2 0 0 4 -2 8 2 5 7 8 ^-Z^ : 1/ 

[0 0 0 1 ] 

mmmn 

[0 0 0 2 ] 

T ^ Mt^mmt^m. m\zw>2mr)v^ ^ -if 

[0 0 0 3 ] 

^2#&T;^dr;v^:^^o^#Mh^J^(7)fS:sii|^fi^,;&^^t;^-^t L-c. 

: Hayashi, T. ; Konishi, M. ; Kobori, Y. ; Kumada, M. ; Higuchi, T. ; Hirotsu, K. J 
. Am. Chem. Soc. 1984, 106. 158-163. #^#lt^K2 : Ogasawara, M. ; Yoshida, K. ; H 
ayashi, T. Organometallics, 2000, 19, 1567-1571. 4^Wt^X'^2> : Doherty, S. ; Knig 
ht, J. ; Robins, E. G. ; Scanlan, T. H. ; Champkin, P. A. Clegg, W. J. Am. Chem. So 
c. 2001, 123, 5110-5111) o 
[0 0 0 4] 

^^nf^mi)'^^^ . mm'^&'mh\^^^fz^-\^(DM^^nM^m\ir^'Z^mi)^h^^mx-i^m:^'^ 

^(D^Bmit}^-^ i ^ i: ^ f^m^^^ o fzo 
[0 0 0 5] 

^-^^ {f^m^f?:ScW.A :Terao, J.; Naitoh, Y. ; Kuniyasu, H. ; Kambe, N. Chem. Lett. 

2003, 32, 890-901) V :^ymtL^^^-rm^ =- y )V^%m^h ^^u yy iY,T )]y 

^ ;v ^ ^mk y^)=^^~ )\^mM^%mm \z^m * y -f v y ^^ir z> -^m (mm^m. 5 : le 

rao, J.; Ikumi, A.; Kuniyasu, H. ; Kambe, N. J. Am. Chem. Soc. 2003, 125, 5646-56 
47) i>^hivx\^^:ho 

yP^M. mm fiz X :6 ^^u yyitr )V=ir )V t ^mkM^^t^m. ^m%:^ MY.^m -tfz\±^ 

mk'r4m^-^mh(Dmn.m£^mijy7''')y->''Wj^^ (##it«6 :zhou, j. ; fu, g. 

C. J. Am. Chem. Soc. 2003, 125. 12527-12530. #^#St:^ftJt7 : Tang. H. ; Menzel. K. 
; Fu. G. C. Angew. Chem., Int. Ed. 2003, 42, 5079-5082. ^#f!=:5:i)^8 I Lee, J.-Y. 
; Fu, G. C. J. Am. Chem. Soc. 2003, 125. 5616-5617.) ^^^KX\>:^o 
[0 0 0 6] 

[0 0 0 7] 
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#11 2 0 0 4-2 8 2 5 7 8 : 2/ 

m^X^Z : Zhou, J.; Fu, G. C. J. Am. Chem. Soc. 2004, 126, 1340-1341) o ^<0-;fjm 

KXfLit, ^ o ^ 2 ,m T ;v ^ )^w:^& ^m-t^ ^wmf i)^^]^nm * -g. ^ {± 

[0 0 0 8] 

> 1*^ i: ^ :^ -7 -7° U > i^^-'RiS $ ^ i: ^ ;^-&75^'^n h itX ^ 9 : F 

urstner. A.; Leitner, A. Angew. Chem. Int. Ed. 2002, 41, 609-612. 1 0 

: Furstner, A. ; Leitner, A. ; Mendez, M. ; Krause, H. ; J. Am. Chem. Soc. 2002, 124 
, 13856-13863. W^-XU 1 : *iI<2rW<2r$|2003/0220498) o 
[0 0 0 91 

oy^-mxm 2 mr ;v ^ ;v u - - }i^^m 1 o yyjtm-^^ h^2m.T)^^)\^ 

^ h XT. JJX^^^^ 5 0 % ~ 6 0 % t jg; < . r)l'^ ^V^b^^Mb^tJO^^ 

[0 0 i 0] 

* fc. MS*^N,N,N'.N'-7" ^^)Vj:-^]yy^Jr < ^(TMEDA) ^lefi^h LT:i-r 

d:^^*>5^^P^ttTV^;5) (#^#i1=:fcfi^l l : Martin, R. : Furstner, A.; Angev. Chem., 
Int. Ed. 2004, 43, 3955-3957.) o . ^ j; tL{f\ ^\u^^Vitr)V 

o 

[0011] 

#ft:illfcl 2 : Nagano, T. ; Hayashi, T. Org. Lett. 2004, 6, 1297-1299.) o L^^L^j: 

ii^h. ^<7)yjmi<^is\,^xi,. y-^ur>^tT}i^^)\^tLx. ^^t^. y ymm^^fzm^ 

[0 0 12] 

ico7^ci6. izM^mmmx^y)^ ^-^^^'\±<7)-m^^:ij-i^x^m^m^£^mkit^m'i: 

i^j|X^-e# ^ Ij-m-^m t fix fzo 

[#^#W=«1] Hayashi, T. ; Konishi, M. ; Kobori, Y. ; Kumada. M. ; Higuchi, 
T. ; Hirotsu, K. J. Am. Chem. Soc. 1984, 106, 158-163. 

[##1^5:^2] Ogasawara, M. ; Yoshida, K. ; Hayashi, T. Organometal 1 ics, 200 
0, 19, 1567-1571. 

IWWWXMS] Doherty, S. ; Knight, J.; Robins, E. G. ; Scanlan, T. H. ; Cham 

pkin, P. A. Clegg, W. J. Am. Chem. Soc. 2001, 123, 5110-5111) 

lW\fWXM4:] Terao, J.; Naitoh, Y. ; Kuniyasu, H. ; Kambe. N. Chem. Lett. 2 
003, 32, 890-901 

[^^#fF:fcfJ5] Terao, J.; Ikumi, A.; Kuniyasu, H. ; Kambe, N. J. Am. Chem. S 

oc. 2003, 125, 5646-5647 
l$M^^X.M6] Zhou, J.; Fu, G. C. J. Am. Chem. Soc. 2003, 125, 12527-12530 
[##^:fcE7] Tang, H. ; Menzel, K. ; Fu, G. C. Angew. Chem., Int. Ed. 2003, 
42. 5079-5082 
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iWm^XMiS] Lee. J.-Y. ; Fu, G. C. J. Am. Chem. Soc. 2003, 125, 5616-5617 
9 ] Furstner, A.; Leitner, A. Angew. Chem. Int. Ed. 2002, 41. 60 

9-612 

[##ltDt]icl 0] Furstner, A.; Leitner, A.; Mendez, M. ; Krause, H. ; J. Am. 
Chem. Soc. 2002, 124, 13856-13863 
[WW^:PCMl 1] Martin, R. : Furstner, A.; Angev. Chem.. Int. Ed. 2004. 43, 

3955-3957 

iWm^XMl 2] Nagano, T. ; Hayashi, T. Org. Lett. 2004, 6, 1297-1299 
mWXm 1 ] *H<&P^1<2rm2003/0220498 

mm:^m^k l j: ^ 1 1- ^ mm] 

[0 0 13] 
[00141 

R-A (1) 

iiyfrnmiMmx^-DX. mmmi. mmm^xii^-N (b) -x^^k^& {^^. b 

^ J; v^Ci~CioT;i'3^v:^r;i^?K-;v^-eab^o ) -eifif $ ttTv^x ^> J; < . ;6^o, g 
m^^^VX\r^Xi:> X <^ A(i. «m*=lr*L-Cv^r ^> j;v>C6~C2o^«»Xti«m 
LTv^T^) J;v4I*3§=#M*-r'^^o ] mMmis XX^^PT ^ y^h^^^l^T. TIB 
^ (2) -tr^i&tL;i,'f[:^i^t. 

R-X (2) 

] TiB^ (3 a) x^^fi^^mk-^v^-^iy^y-i^^mt. 

A-Mg-yi (3 a) 

[0 0 15] 

A-Mg-Y^ (3a) 

Z^-Zn-Z* (4b) 

JS^l-^t/i:. TIB^ (2) -C-^^tL^'fb'^J^t, 
R-X (2) 
l^^. R(±±|B<?)»^*t-^o X{±. ^^u^^ym^Xlt^)U:^>m.J^>^TJi^Xh^o 

[0016] 

tfz. :^mM<Dn3m»Xii. _hfB^ (1) "C^^ tL^^#2tMt^t?<^$S«-^-^-*o 
T. i^^T<><t^m^^Ts TfB^ (3 c) -tr^$^x^^#J^V 
A-L i (3 c) 

ttiiiE# 2005-3024337 



#il 2 0. 0 4 - 2 8 2 5 7 8 ^-Z^ : 4/ 

Z^-Zn-Z^ (4b) 
Z^ -Mg - Z^ (4 a) 

[^l^, ZMi. 3'^*^ Xti^^T-:^ ^SB^^T-^I?. Z2{i. 3 

^M«T. mmKJBW^^^t. TIB^ (2) tr-^^fL^^b'&tJt. 

R-X (2) 

] 

[0 0 17] 

t/c. 3^i&0jo^4E^#T:i±. (1) ■x7^s^i^^^mm'km<Dmm■^mx^<^ 

i>'T< ><b^W^T. TiS^ (3 b) x^-^fi:h^^mM^u.mt^ 

A-Zn-Y^ (3b) 

4 a) x^^fi^-r^^iy^j^^t^mt^KB^^. Kj^^m^m^%^i:mt. 

Z^-Mg-Z^ (4 a) 

ifeM«ftT. tu IB-^fSrl^tJ i: ^ TIB^ (2) X^^fi^it^mts 
R-X (2) 

] 

[0 0 18] 

[0 0 19] 

C20T V -Ji^&x:^:h^t-^mt Lv^o 

[^0^(7)^ij^] 

[0 0 2 0] 

[^0j ^ a6 com j:com^] 

[0 0 2 1 ] 

^mMomimmxii. mmmisizfi^r^y^t^m^^T. tib^ (2) x-^^tt^ 
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#M 2 0 0 4 - 2 8 2 5 7 8 ^- v : 5/ 

R_X (2) . A-Mg-Y^ (3a) R-A (1) 

[0 0 2 2 1 

3^^§g<7)^lM-T:-ti, Tie^ (2) -e^$:?^^'^k^tJ7&^^^v>f,a-g,o 
R-X (2) 
[0 0 2 3] 

m^^^LTV^T^ J:v^Ci~CioR'fb7X*^. X{4®m«^^Lrv^r if) iv^Ci-Cio 

^) J; v^o 

[0 0 2 4] 

[0 0 2 5] 

**^^lf ^ i t if)^X- § ^ o 
[0 0 2 6 ] 

:^mM<^mimmi^is^^x. Rx^^ti^ rc2~c3o^<k7K«j c^^^bTK**}*. 

Ca-CsoR-ftTR^^J t;{4> C2~C3oT;V^;V*> C3~C3oT;V^-;V&. Cs-Cso 

o->^ nT;v^;v^, C3 ~ C30 v n t;!/^^^ — (C3~Ci5 vi^nr^v^r;!/) Ci~ 
c 1 5 T ^ ^£ t^Tb^^ tfi?>o 

[0 0 2 7] 

T^I^HJO^ 1 i^^i'^^V^T. RX^^iV^ rC2~C30T;Vdr;V^J (j;^ C2~Ci5T;V 

e c-y-5^;v> t e r t-y^)\^. ^>'f^;l/. KT^?&-;v^=^^tf >!: ii^^^'t' 

# -i) o 

[0 0 2 8] 

1 t^=f»t::i3V^T. RT-^$tL^ rC3~C3oT;v>>--;v»J {4. Cs-CisT 
;l.<5r::L;V^T-^;|, Ci i L < ^ C4 ~ C 10 T;v<5--;v»-t^ab ^ i t /&«Mt^$f t Lv^o 

T;v<>--;vSc7)f!i t LTt4, $-i]|5I1-^:btt-ef±^v>;i)^ 2-7°n^^;i/, 2-^f-;v-2 
-:7''n^^;v, 2 f^;UT U -'i^. 2--7^'t- — 3-7''x — 4 -^^'■r-;v#=lr^ 

[0 0 2 9] 

1 i^#f3^-V^T. RX^-^i^^ rC3~C3oT;v^-;i/^J Cs-CisT 
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#11 2004-282578 v I 6/ 

[0 0 3 0] 
[0 0 3 11 

iM^ciBv^r. R-e^^^x^ rC7~C3oT V -;^t;v^;i/*J {i. C?- 

1 -^■7-f-;i';>{-f-;i/, 2 -•^■7f-;v^ -5^;^. 2, 2 - v-7 3-7-x-;V7° 
otr;v, 4 5 --7 ji-;i'^>f-;v^^#if ^ t7j»s-T?i; -l>y&^ 2, 2 

[0 0 3 2] 

*^§§<7)^iMtc^v^r. R-e^^tL^ rc3~C3o'>i5'nT;v^;v»J fi. Cs-c 

tf^-ti^v^/S^', v^nyne;v^ -y^uy^jl^^ i/^u-^y^)V^ i/ u^i^l^ }]/^^^ 
[0 0 3 3] 

^^m<DmiWMi'is^^'C. RX-^^fi^ rC3~C3o>'i^nT;v^-;v*J C3~ 

[0 0 3 4] 

^HHjo^ 1 tg^jrisv^-c. R-t?^$n^ r.^fi'^^it^^j it. m^^n^'h^h^M(r> 

1 1® ^ T ^ ^ 1 -fffi^ ififm tf ^ ^ o 

[0 0 3 5] 

Xti^-N (B) -X^^iv^m (^*. B{i7X*il?-. ^mS^^LTv^T iv^Ci 
— CioR^bTK** ^-5^;^. 7°ne;v, v tf n-y'^)U. s 

e c-T*-?^;!'. t e r t -7''^;v. ^>'-f-;v, ^^>';v. :7j^^;i/^) , Xfittl^*=Sr^ 
LTV^T ^ J:v^Ci~Cio7;V3drv:;f7;i/^'- ;i/^t:-^;&o ) ■C'+'Ilf $ :J^T v> 5 M ~ 7 
fl^SJt^^tr* ^ t mjt L < . t: ^ y V -f- h 7 t Ko t° 9 x h 7 t Kn 

[0 0 3 6] 

:^mm<Dmimmi^is\^^x. RXTi^^K^h r.^'ft7ic**j > rcz-ciomnm&^L 
< iiyf iknm&] ^ rt^^^ r^-N (b) -x^^i%:hAx^m^ft;hC3-ciommm 
^L<ityfmmm x^^m^K. BXTj^^n^ rci-cioR-fkyjc^j Rxf rci~ 

li. ^^m-^i!^^iyf7M.m.mtK]^^L^j:\^^i>(D^mtv<mif^^t-!!)^x^^o 

mW&'^^hxy^^x^ X\^^Ci-CioT)V^)um (#ax.{^. T'ntf;!/^ 

h U 7;v:tn^ , 
C2~CioT;w^-;^^ (fllx.fi\ if-;i/. T';;i'. yn^j^;^, -fv7°n^-;v. 2- 

1 -T'n^:::;!/, 2-^^;vT';;v> 2-7'T-^;i/^) , 
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#11 2004-282578 ^-v: 7/ 

C2~C2oT;v>^::i;i/-Ci~C2oT;v=^;v-Ci~C2oT;v=f:3ip^:y (fj^ i_tf-;v,_i 

i^m-^fifz7}<.mM (-OB^ : B^}±. T;v^;i/*, T U -;vT;v^;v&, 

Miit:^m^ (^J£{^^ ^-^^v. •/ntf;v, ^y7°ne;v, n-:/^;i/. s ec- 

■r-f-;!/, t e r t-yf^;!/. ya^=.)\^^) #(7)*^^^^LTV^T 

7°ntf;v, ^V7°nii;l/, n-y'9^;V. s e c--7^'^;i/, t e r t-y^)l'^ ^y-f- 

T-t^-;^^ (-CB^ (OB^) (OBO : ^'t'. B^{±. 7X«^X(±Sm*^*LT 

oT. Mm^^^LTv^T'fe Jiv^Ci-Ce^^byJcJIS -^nt" 
-rvyne;v, n-:/'9^;v. s e c-y^;i/. t e r t-r-5^;Vs ^>'^;v. ^dr-> 

Ci~CioT;V3^v^ h^Vs Ji^h^y. 7°n.ifdpv^ ^ 

C6~C2oT V -;l'-Ci~C2oT;V^;V:t^'>5&;VjJ^*— (#0. ^^v?;!/:^-^?-^/^;^;^:^'::^ 

:^Y^=yij)V *^tf ^ ^ 1 7f)^'C i ;g> o 

'^oTV^T ^) J: v^o 
10 0 3 71 

[0 0 3 81 
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mm 2004-282578 ^-S^': 8/ 

[0 0 3 9] 
[0 0 4 0] 

Jilfi^ (2) 4". Xli. ^NO^^'^I^^Xti^^V'i^^m^^x;!^ (R' -S (O) 2-O 

, t^i^^j; Lv^o 

[0 0 4 1] 

A-Mg- (3 a) 
[0 0 4 2] 

±fB^ (3 a) >f'. Afis Mmft^^L-CV^-Cfc J:v^C6~C2o^«*X{ig^*^ 

[0 0 4 3] 
[0 0 4 4] 

;^tf9>. ^Ty-;l'. ^5i5^V*-;l'. 1, 3, 5-h'JTv> 

[0 0 4 5] 

[0 0 4 6] 

r#m^^«R^b7jc*J i:LT(±. i-y^u>. -iyr 

[0 0 4 7] 

^ o 

[0 0 4 8] 

J: xmmW.l'ii^hmSifL^^7-uW.=^ 1 'fim±=Sr'^tf 5 ~ 7M^#«*m^ ^iJ- 
[0 0 4 9 ] 

rm*3^«SJ h\^X\±. 2-, 3-tfz\t4-yd^)V)Vt£}f(0\£'}i^)V^ 
-/y'7 — )\^tfz\tZ-^y^/y'7=-)Vtj:}f<D^yVyy=-)Vs 2-^yY^))\y^ 3— f^K 

[0 0 5 0] 
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#11 2004-282578 : 9/ 

«m*=^*LTv^T ^) J;v^Ci~CioT;v^;v* (Mx.{^^ ^■9^;^. ^-5^;^^ 7'ntr;v, 

^-fbyX*^ ^f^;^. 7°nt°;v, ^V7°nif;v, n-r^;v. sec- 

y-f-JV. t e r t -:7--5^;i', ^dp^>;v^ y^:^;]^^) ^ogj^^^^ LT v^T 

Tt^-)l^m i-CB^ (OB^) (OB^) :5^4•^ B5(±. 7X*ili=-X(i«m»=^* LT 
v^T'^) iv^Ci~C6T;v^;v*^ B^S:r/B^{i. ^tt-PtLSv^ tc?S3Z |W|— t^^fiM^ 
oT. S?^*=^*LTv^-r'fc J;v^Ci~C6^fk7X^S (fllx.«\ ^-5^;^. ym£ 

^y7°nti;i/^ n-y^'-5^;v^ s e c-y-^;v> t e r t — 7'^-;^^ -^^-i/ 

N - 1' > K y 

Ci~CioT;I/3^v^ ^b^v. JLh^v, yn.if^v, . 

C6~CioT V -;V5a-^~>* (^Jx.{f. y ^y^;v^^v. ey^^^;!/:^ 

x^it^x\^^x^ X im-4mmx^fix\^^xi> j:\^^o wM&m^^ 2 m&^±x- 

^ V > V :^ ^ V, y'nii" V >' y ;f ^ if ^^If h i}^X § ;i) o 

[0 0 5 1 ] 

:^?tm<DmiWMi^i^^^X^ Alt. -Rf^S^^L-Cv^T ^) iv^y ji^;v^-e^^ ^ t/S^^ 
0St<. yji-;v. 2-^^;vyi^;v, 4 f-;i/y 4 h ^v^y — ;v 

^ 3, 4- y :r.~}l^X$>^^ti}^X^i^tL\^^o 

[0 0 5 2] 

±fS^ (3 a) 4". YMi. 3 '7*. X«^*T-:t>'iBfST-T:-*-2.o 

2i5:Hj?|B#t3i3V^-C. mmT:=-irymiiL^} tLXli.W:m^^^LX^X\^>y^=.)]y 
e^;i/^(CH3C=C-). y (PhC^C-) . h 'j ^ f^;!/ v U 5^ 

(Me3SiCH2-)^^^tf ^ i tTb^X^^o 
[0 0 5 3 1 

dr~>, j:-h^->. -/nTK^^/. yhdr'>#) f'Sr^lf t >5^t?§ <l,o ^:<^:*'a-> «m 
J: v^o 

Mtc, :s.^^zmm'r^m:m:Mii)\ w^'^M^j:2iik±<Ditw:iizmmzmx^fix\^>xiy2: 
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^-Z^ : 10/ 



^ V :t ^ y n t:° V> :t ^ '>^^ if^mf^ ^ t ^^T' § ^ o 

[0 0 5 4 1 

^mM<7)miWMl>^^^^X^ (3 a) T-^$tL;2)^#|fM-7i/:7-.i/>> A|^:^(Dfi(± 

. ±fB^ (2) -e^$tL;s,'fb'^ii/ 1 ^;H'^L. l ^;u^S:m-hT'* 19 ^ UtL<itl. 
1 2 ^;v^gT^^o 

[0 0 5 5] 

o 

[0 0 5 6 ] 

II) L<m^^hfi&o 

[0 0 5 7] 

*°Vr5>'. ^;i'>^;i'AT^ K^W^ L < fflv^^tL;|,o ^-'^^^fi^ 4~6 
@B^-e*^^ t76^'0t Lv^o -«O:^;v>K-;i/fl#[FeCp(C0)2]2 (TfE^l 

) > 2 ^(D^'l^iy y ym.m^i^ (TIB^ 2)^3 m<DiJ^'^y]kT h 9 5 (TfB^ 
3) . 3m<DV }^^)V7^)VAT ^ (TfB^4) i v^o L < fflv^^ ^ 

[-[1:2] 




[0 0 5 8] 
[0 0 5 9] 

:^mm(7)^imM^z^\^^x^ mmm<7)tit^ ±m^ (2) xm^i^^^h^ml^)l^^^M 

0. ooi^;^~o. 5 19 , L < 0 . oi^;v~o, i^;vT'^i9. 

Mt-&tL<{±0. 0 3^;v~o. 0 7^}^x^i>o 
[0 0 6 0] 
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^--J : 11/ 



[0 0 6 1 1 

^ ^ ^ 75^~-c> ^ o 

[0 0 6 2] 

:^^m<DmiWMK^^^X. vT 5 ^jb-a-^^fJDitt. _h|2^ (2) tr^ $ l 
•=&;vt'^L^ 0. 5^;v~i o^;vt?^«9> L<{4i-=E;v~3^;^t?^i9. 
L < (4 1 2 ^;v-e^;S)o 
[0 0 6 31 

^'^mzmuLxmw-r^o ^^v^t^. ±m^ (3 a) 

^tW^Lv^o ?ilT<7)iiJK}±. MJSo;^^-;vi3<j) ±15^ (2) 

^tL^'fb^tJc^fiTl/^'SO mmolflfficOJt^tCfi. ^m^-^ ^ ^-^^ (3 a) 

iiunol/^fl;gOiiJ^-r^]nx^:^^'&t L < . ±|B^ (2) T'^ $ tL;2> 'fb^f^cT^iTSn mmom 
^KO^-^titi. v"^ Ai^^ (3 a) •t:-^$tL;& jb'^%<7)f#ia=^0.06mmol/:9^ 

[0 0 6 4] 

^mM<Dm 1 lR»tcj3V>T, ^;;&(4. $f ^ L < f±- 1 0°C~ 5 0 °Cc75?a!gttBlt:^ff^tL 

. L< 4±o°c~3 o°co?asi^ll-e^ft)tL;i,o mtm. '^s.-^^^^hc tmJtL 

[0 0 6 5 1 
[0 0 6 6] 

^^BJco^2»tr{±, vT5>-fb^tJ«T. TIB^ (3 a) "C^^ ^' 
^■^v-^Aiii^h, TIB^ (4 b) X-7^^fL&m^^t^mt^KJiL^^^. KBU^m^kn^ 

unt^ mmm^^y. ttriB-^jSM^^i:. tib^ (2) -t^^^tL^-fb^t/t ^^^js^^^ 

[<k3] 

A-Mg-Y^ (3a) + Z^-Zn-Z^ (4b) , ^ ^ » 'llL^^ R-A (D 



[0 0 6 7] 

^^0^<7>^2mtr{±. TIB^ (2) X-^^fi^^t^mUjm^^htL^o 

R-X (2) 
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^-P : 12/ 



[0 0 6 8] 

^L<li:^mmMm -^'^^m^K. B-^'^-^fi^ rCi~CioM:fb7X*SJ RZf rci~ 

(±. ±is^ (3 a) x-TF^fL^^^m-^^^-^^y^'i^^mt. jiia^ (4 b) xm^ti^m. 
^it^m t^m-^^^^xm^hft^ ^tMi&i^;* SfS l v> ^> 1 l < ^ ^ t 

S?^^^:=tLTV^T:^) J;v^Ci~CioT;^^;v* 7°ne;i', 
C2'-'CioT;v<^ — (-Mx-ff^ TV;v. -fu^—)]/, ^ y-fu^^jv, 2- 

C2~C2oT;V'5^::^;v-Ci-C2oT;i/^;v-Ci~C2oT;v3^'> (M, 

Rft7X*^ j:--^-;^^ ynii;ix, V7°nt:;v^ n-y'^)U, s e c- 

•^^•9^;^^ t e r t--;^-9^;v. LTv^T 
^) J;v>v';;v^-e^^o Um^fifz7Km&<omtLxli. ^ h^'>*, ^^i^^n^j^s^^, 

i/^ t -y'f-;^v'ndr->^ h V j^'?^;!^ vn^ t - •7'-^- v'^ "7 ^ ^ ;v v n dr 

;v, y'-ntf;!/^ -Yv/ntf;v, n-y^"-^^;^, s e c-7~"-9^;v. t e r t--7'-9^;v. ■^yf- 
V t - ;v 7 ^ - v U ;i/#;6^'^tf hix^o ) ^ 

T-b^-;v^ (-CB^ (OB^) (OB^) B^fi, 7X«m^^X}i«m*=^^LT 

o-C. «m^=^^^LTv^T^^ iv^Ci-CeR'fbTfc*^ 7°ntf 
^V7'ntf;v, n->^f-;v^ s e c-y•9^;^^ t e r t •^^f^;!-. •^^v- 

Ci~CioT;i/3^v» (^x.{^. ^b^i/, J^h^v'. ynjKirv> ^h^v^) . 

xmX-^mtfj:-ofzW:^&t LTi±. 

(-C0 0B2 B^tiCi-Ce^'ftlTR^ (0flx.4i\ -rj^f^;!^. 

•/ntT;!'. -fyynif;!/^ n-r-f-;^^ s e c-'T'f-;^^ t e r t-yi-)V^ ^y^)V^ 
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^-i^^ : 13/ 



Ci~C2oT;v^;i/:^;i/>}>'^;l/ (M. tf/N^n ^ t') , t/cti^ 
" h U (-CN) . 
^ =^ ^tf i 1 7&^^-e ^ ^ o 
jy.Ji<:D«m»(±^ •KmnTHg'^^^*^-l'^iJ^±*A^:f^■CV^T^> i <. Mx-l^. 11i~4 

^•c trv^T ^) J; v^o 
[0 0 6 9] 

S/i. rm^^^*LTv^T^ j;v>^2aT;i'^;vSJ tLXii. sec-yf-;v, 

[0 0 7 0] 

t--7^h^->*;v.i?-;i/», ->T/&> t;v<5^-;1'^. t;!/^^;^*^ S-N-^f^KV 

[0 0 7 1 ] 

o 

[0 0 7 2] 

2|s:§&H^O||2i^«-t?{±. TIB^ (3 a) X-^^fi:h^^m'^i^^i^^-^m.mi!)m^^hfL 
-2) o 

A-Mg- (3 a) 

^ ^ o 

[0 0 7 3] 

SJfe^=£-^LTv^T^) J: v^Ci~CioT;1/^;v» (^Jx.«\ y^;K 7'ni;°;v, 
C2~CioT;v<>--;v* (f!lx.{i\ tf-;^^ T';;^^ y-u^^-jv, v yn^::^;v, 2- 

R'fb7jc** (i5!lx.(S\ y^;^. J^^;!/. 7"nt°;l/, -ryyntr;v, n-y-9^;V^ sec- 
t e r t-y^~-^;w. ^>"g^;v. -^^v;^. 7jn^;v^) ^coj^^^^ltv^t 

V. vy t -y^;^->n# h U j:.f-;vvndf v. t — ;v>'n^ v 

T'fei5'-;v* (-CB^ (OB^) (oB^) B^it. ^mm.irXiimm&^mLx 
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^-z^ : 14/ 



o-c. «^»=^jfrLTv^r >^ iv^Ci-Ce^^fcTlc** (^Jx.{^> yntr 

;^^ ^y7'ntf;v^ n-'7'-f-;l'. s e c-r^5^;v, t e r t-^'f^;^. ^^-f-;^, ^^-> 
Ci~CioT;V3^v* (^!Ix.«\ ^ ^b^v, :7°n4^°drv, ^^^j^jp,;/^) ^ 

A^^^Tv^T ^ J: < . ^Jx.{±\ l'il~4'flil2iA$tLTv^T^) j;v>o «m*m7e»^'2 1im±-e 

<. J: ^ LTti. '^!lx.(i\ J:.^ uy Pir ^Z^. Thv 

:>(^)]yjL^\yy-Jir^zy. •:^u \£ U y :^ ^ z^^tj: t^^m^f^ ^ tyfj^X- ^ ^ o 
[0 0 7 4] 

^v-7ji^;v. 3, 4- 7 3L:^;v-e^;z> :i ^i^js'j; ^ Lv^o 

[ 0 0 7 5] 

[0 0 7 6] 

. ±m^ (2) T-^$tL;i)<t'^t/ 1 ^;vtc^L. l^)vmMiii±X^y) . $?tL<{i2^ 
[0 0 7 7] 

:^^m<Dm 2mM'iz^\,^x ^ amz^ ria^ (4 a) x^-^fi:h-7v^-^y^M,^t^m^ 

Z^-Mg- (4 a) 

^•T):^-^}!. ±|B^ (3 a) T'^$ tL;g>^#M^i/^>i/'!7 Ai>^^(Dfi{±, ±fB^ (4 a 

) A<b^%t(D'g-itS/?)^ ±HS^ (2) -e^§tL^<fc^t/ 1 

ML. 1 ^;vaam±-t?^ (9 . $f t L < {i 1 . 5^;was~2. 5 -^^v^S-e* 19 . 2^ 

[0 0 7 8] 

^mM<Dm2mmxii. tib^ (4 b) T-^$tL^M^'fb^%^^'fflv^p>tL;i,o 

Z^-Zn-Z* (4b) 
[0 0 7 9] 

[0 0 8 0] 

^]:^mt±m^ (3 a) x•m^i^^^m^^^^^^-^yy'^^mt^mJ^^Lxnhi^^^mm 

i&li^^lcjsv^T. lEf&±Ogm^Ac^*«14i3 ir/il^'iWt ^ tcffev^^ tt^^S 
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^--J : 15/ 



m-C^^-d^. JlXW^^'fg:<. IiJM)S=lria^ L^i-v^o ^fH^ML. :*:%0J(75^ 2 »-e 
[0 0 8 1] 

jiiB^ (2) -Ti^T^-^fL^^t^'-i^tmmmti^T^y^t^'^^t^mir^mmiimm^ 

y!)^ifxmTir^'Z''m-^^^<^fZo ^fiKML. :^^m<Dm2WMr-lt, (4 b) -e^ 

^ MS&'fk'^Jf^ * ffl ^ 7t i6 . ^ip -r ^ ^ L T ^ ^ ^ ttr ?ft Ti- ^ ll^S^^'^: < . 

[0 0 8 2] 

2p:^0J<^^2i^«lC:feV^T. ±|B5S: (4 b) X-m-^fi^m.m^t^m<D^ii. ±iS^ (2 
) -e^^tL^'fb'g-tJi ^;^t^*tL-> i-t;v^*m±T-^t9> 0t L< ai. i-=&;v^^~ 

[0 0 8 3] 

:^mM<Dm2mMr-i±. mm^^m^^^hti^o mnmiz^^^x<Dmmii. :^mMomi 
^^m<Dm2WM'(:'m^^hfi^mm»ji. ^^ur>^m{iu):^mtL<. Fech 

<DX^ f^im (III) » t L < ffl ^ tL^ o 
[0 0 8 4] 

2|s:^H^O»2»lr:fev^-C. ^W<7)Stt. ±|B^ (2) X-^'^fi^^t^mi'^^l^KM 
L, 0. ooi*;v~o. 5 i-; , 0t L < i4 0. oi^;v~o. i^;vT*,i9, 

Mi-^i^t L < {4 0 . 0 3 ^;v~o. 0 7-=e;v-e^^o 

[0 0 8 5] 

N.N'.N'-x b9>-^;V^^V>'i^'T5 >' (TMEDA)^OW^S=^% L-TV^T "i) J; V^jr.f- >' 
[0 0 8 6] 

2^|§H^<75^2Mi'*5V>T. vT5 ><b^#(754i4, JifS^ (2) "t?^ $ n;&'fb'a-% 1 

^;vtc^L. 0. 5 1 0 ^;v-e^ !9 . 0t L < i4 1 3 •=&;v-e^ , 
L < }4 1 2 *;v-t?2b-?)o 

[0 0 8 7] 

^||Hj(^^2*^»^c^3V^-r, ±IB^ (3 a) X^^fi^^mm-^^^^-^i^^ 

M.m.mt±mi^ (4b) x^^fi;hM^^t^^t±mi^T^y^\:^mti^-t^i^mz^ 

*f|HJc^ll2i^;f$^::^v^r. ±|B^ (4 b) T:-^$;!x^M«&'fb^i^ t±WB>>^T ^ >"fb^ 
[ 0 0 8 8] 

:^^m<Dm 2 mMKi5\y^x. KBit. &t L < {4 0 1 0 0 v<Dummmxnt>fi. 
m^BtL<ii4 or- 6 ox:<D7ELmnmx^t>fi^o mtm. '^Kx^^^t-^mt l 

[0 0 8 9] 

:^mM<7)m2WM^^^^^X. W^LT(4. _L|B^ (2) X^^fL^hjt^m'tm^ir^ 
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: 16/ 



[0 0 9 0] 

.j7i.f^^^:, (4 b) -e^§tL;g>iEI&'fb^!f^h ^^^fS^-it, ^v^T\ TIB^ (4 a 

A—Li + 7?—Zt\-7^ + Z''-Mg— ► W r— a 

(30 (4b) (4a) ^^7 5>4b^Jfe SfeMJ^ ^ 

[0 0 9 1 ] 

-^^m<om2,WMr^\U Tt3^ (2) ■^7f^^fLMY.^Wm^^ht\^^. 

R-X (2) 

•2) o 

[0 0 9 2 ] 

<\±7fmm.^\ . R^^' r^-N (b) --e^$tL;i>»T^if if$*^^c3~cioi&fD#* 

^ L < {±^l^fnJ«J B'e^$;ix^ rCi~CioM^b7X^*J 23:?^' rci~ 

fi> ±12^ (3 c) ±IS^ (4 b) Tr^^g tt^MIMt 

^iJt ^^JS^-iir. ^v^-?:\ ±WS^ (4 a) t:'^ $ v ^J^-^. v ^^jS^^irT^ 

«^»=lr^Lri/^T'fe J:v^Ci~CioT;V^;v* (CT;i{i\ ^^^V. J^^;!/. 7°Dlf;V, 

C2~CioT;V^-;V* (Mx.{S\ H'^;^, TV;v. ^"n^^;i/, ^VT'n^zi;!/, 2- 
^ -f-jv- 1 — yn.^ — 2 - j>« •f-;vT U 2 - r/x — ;!/#) . 
C2~C2oT;v^-;v^ (Mx{i\ >^nii°:^;V, y^-;i/^) , 

C2~C2oT;V'>-^;v-Ci~C2oT;v^;1'-Ci~C2oT;v3^v (-^fl. i-tr-;v-i 

h ^ t') . 

C6~C2oTi; -;l'-Ci~C2oT;Vdr;i/:^dr>':^;V5jf^;i/ (^J, ^ > ^ 
;w^t^) . 

Ci~C2oT;i'^;v-:*;^j}^'-;v:t^i> ('N> T^r^^~>^ 7'^y^v ;vr}-^v'. tiVN'n 

^;p:t^->;& t') . 

R^bTK** (f!lx.{i\ ynii°;v, -rv7'nif;v, n-y^;v> s ec- 

7^''9^;v. t e r t-rf-;v. ^^->;i/. ^ai^;!/^) ^cog^»=^^ LTv^r 

p h vndr ^ h^v^f^;^^^ h ^ v j:--?-;]/^, h V p< v n df. 

h y T;v:3r;vvU (-B" : ^1^. BM±Ci~C6^^t7X*S (i^!lx.«\ 

^"ntf;^, v-7°ntf;v, n-y'^^JV^ s e c— :7"'5^;i'^ t e r t - "^'f^^V-^ •^^'•f- 
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^-i^ : 17/ 



T-fe^-;V* (-CB^ (OB^) (OB^) : ^i^t, B^fi, 7X*I^1=-X{4«m^^:t LT 

oT. em*^*LTv^-c^) J;v^Ci~C6Mb7j<:*^ (^OxJf, 7°ntf 
-f V ■:/n tf;i/^ n-y-^;v. s e c-7^'f-;v^ t e r t-y'f-;^'^ 

Ci-Cior;^::?^^/* (^Jx.{fs ^ h^~>. jch^'>, -rnxK^i/, -rhilrv^) , 
Ce-CioT V (^^X-f^. y a:.:=-)Vt ^i^. ]^y:r.^;-U^ 

J.^-r;V^ (-COOB^ : ^i^., B^ C i ~ CeRtt*^ 

7°ntf;i/^ 4yyu}£}V, s e c--7'^;V. t e r t -:7^f-;V. ^>'^;V, 

- h (-CN) , 

[0 0 9 3] 
[0 0 9 4] 

t-yv^-yij vT^^^ t;v^-;v^. t;^^-;v^. 3-n-^>K'; 
[0 0 9 5] 

^ & o 

[0 0 9 6] 

A-L i (3 c) 

[0 0 9 7] 
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^-V : 18/ 



*3^S=^^L-cv^T^ iv^Ci-CioT;^^;^* imK.i£. y''u}£jv^ 
C2~CioT;1''5^-;v^ (i^Jx.{S\ tv;v, T'n^^ri^v, ^y7'n^::i;v^ 2- 

^'fbTK** (Mx.{S\ J^-^;v> ynif;ix, 4vfu\£;v^ n-y^;v. sec- 

■7'^;v, t e r t-yf-;^. l^<7?M^^^;t ltv^t 

T'fr^-;v* (-CB^ (OB^) (OB^) B^ti. 7}c|SM^X«em»*^ LT 

oT. am^^^LTv^-c ^) iv^Ci-CeR'ftTK*^ (^!lx.f?^ -/nt" 
-f V7°n tf;i/^ n-y-f-;!/, s e c-T'-f-;^^ t e r t-:7~f-;v^ '^>"f-;v^ 

Ci~CioT;Vndf (f!lx.{i\ ^h^v. j:-h^>', 7°n4^°:3r^>^ yyj^^y^) ^ 
C6~CioT V -;V^^->^ 7 jL:::.;V^dr V, i-y^)Vir^'y. lf-7i^;V:^ 

^tc, :s.\^^zmmir^m^&:^^. w:^^m^j:2iix±(DiimKmmzmx^fix^^xi,x 

^lOJ; ^ LT{±, -^x-ff^ ^ ^U^Z^ir^zy. j:.^ \y > :t ^ zy . xh9 

[0 0 9 8] 

3, 4- (p{^l^:y>'':t^v') yji:::^;!/^ 2 -if V ;i) CI ^: i i9 0^ LV^o 

[0 0 9 9] 

^mM<Dm3mmKi5\^^x^ ±is^ Oc) -e^$tL^^«v^'^AfJi^<7)fi:(±. ± 

le^ (2) T-^$tL^<b^%l ^;ui::ML> 1 ^;i/^aiiiL±-e* , ntV<iil. 1 
[0 10 0] 

:^mM<DW3mMXli^ T|2^ (4 a) T-^^ ^^-^i^'^-^ ^ ^^n^So 
Z^-Mg-Z^ (4 a) 
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: 19/ 



[0101] 
[0102] 

2^||0jcD»3»T(i. TI5^ (4 b) tr^$tL^M^<b^%^^^fflv^^>tL^o 
Z^-Zn-Z'' (4b) 

[0 10 3] 

:^^m<7)m3mmr-it^ is c) x-m^fL^^mm'j^^-^umRv±m^ (4 
ism^'tTHifr. y^m^mtmj: t'<Dumm^mz i yu^:^mmi\:<7)M'cut lv^o 

[0 10 4] 

IB^ (2) X7f^^fi^it^mi^}l^i>zMV. 1 ^;v^Sm±-e^ 19, 0tL<{±l. 1^ 
[0 10 5] 

^l§0^<75^3i^«tc^v^T. ±iB^ (4 b) tr^i&tL^MM'^l/OSJi, ±|B^ (2 
) -e^$;lx^>fb'^tj 1 ^;i/lc^L. 1 •=&;va»m±T'^ !9 . L < ii: 1 . 1 ^;vS4~ 

[0 10 6] 

^mm<Dm3mm^zi5\^^x. ^mkv^^Am.m (sc) ^iMm-^t) (4b) t^:^ 

^^y^2^it^m (4 a) ti«iltr*oT^{> J: < (^flxif. Z^ is i:xfZ^i}'^hi,\z:^m) 
, t/i. j$^s:{±M#&lcMLT l-t;^^fijy.Tt?*oT^^ J: 0. l*;^^^t-eM5p 

tfc. «HJ<^II3 Wt3:feV^T. ^^m')^^^mm (3 c) ^iM^S'Tb^t? (4 b) 
t=^^;Uj:bl : 1 T-rl-^i-^^i htcioTJft-a^i&I^^CA-Z n-Z^^^V^tiA-Z n 

- Z^]=^^C$-ii:^*#^tr{i, ■^^^^■^i^^M.jt^m (4 a) {±. Z ^ y?)^^ h U p« v V ;V 

[0 10 7] 

mm -cm5§ l 7t o t iwi#t-^ ^ o 

*^H^c7)^3i^»-C-Jlv-^^x^i^|!!j^{±. /Nny-^'fmdlDWt L<> FeCh 
OJ; d >&f^:^(III) L <fflv^A,fL^o 

[0 10 8] 

miiE#2 005-3024337 



mm 2004-282578 
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[0 10 9] 
[Olio] 

^mM<7)m3mMi'is^^x. pT^y^t^m'^m. ±ia^ (2) x-TT^^ft^^t^m 1 

^;vtr*tL, 0. 5 •=e;v~ 1 0 15 N SF^ L < 1 -t;!^- 3 i9 > Ml^0^ 

L < ti 1 2 ^;v-t:-^-2)o 
[0 111] 

*l&0^<7)^3 WiciBV^T. :ftia6*jtc{i. ±m^ (3 c) -tr^$:!^'I.^W; f-'^Ati^ 
^t±fS^ (4 b) X7^^iv^-^if^-^i^^A^t^mt±m^ (4 b) -e^^pfi^Mi&fb^ 

% t ±ia V T ^ > 'fk-a-t/ <^ys?s > ±is^ ( 2 ) it^m t ±mmnm t^m 

^mM(om3mmK^\'^x. (4 b) x^-^fi^mmt^mt^m^^r^y^t^ 

[0 1 1 2 1 

:^mM<Dm 3 i^»tci3v^-c. RjS{±. $?tL<i±or~ioo t:<7)?a*tEH-e^f ^tt, 

I 0 1 1 3 1 

LX ^ J: v^o 
[01141 

2^^H.go^4E^#-r'l4. i>^T5 V'fk^W^iT^ Tia^ (3 b) -e^:gtL^^#MM«& 

fi^at^ Tia^ (4 a) -e^$tL^-7^'^s v^A-fk^t/t SJSfi-^tf^^tf^ 
xet. i*m«^«T^ itriaR)Srs-^t/ 1 > Tsa^ (2) x^^ti^jt^mt^KJB^^ 
^jmti^iy^t^s^Wctir&^ Tia^ (i) x^^fi:h^mm^m<Dm^i^mm^ 

A-Zn-Y^ (3b) H- 2^-Mg-z2 (4a) ^^..^^^^.^^ -^SJ^ R-A (1) 



[0 115] 

*^H^o^4»t:ii, Tia^ (2) tr^^;i^^'fk'a-t?>&^^ffiv>P,;}^^o 

R-X (2) 
ifa^if. R^ Xtcov>T60mBJ{i. 2|s:§||go^l|i;||ti:fev^TraL/s:<?)tra>^tr^ 

[0116] 
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< ii^MSi^J . Ri)^ r^-N (B) -•^:^$tL-g>^•Tr>^lif$^^^ C3~Cio:lfefQ« 
^ L < {±^|fefP^*J tr^^:#^ti. BT'^^tL^ T C i ~ C i o M<k7lc**J ]5:<y»' TCi- 

t±^ ±|B^ (3 b) -e^$;fx^^#J^M:i&|^^t. ±|B^ (4 a) "C^^ tL^-^^':?- 

*^S^^LTv^T % J;v^Ci~CioT;v^;v* (#[|x.{f. ^^;v, j^-5^;v, -^ntf;!/, 
C2~CioT;^<^-;v& (Mx.{i\ TV;v. yn-^::^;v, v yn^^;i., 2- 

3^;:^-r;v^ (-COOB^ :^rp^ B^ (iCi ~ CeR'fhTK*^ (1^!lx.{i\ 

tf ^V7°ntf;v, n-yf^;v. s e c--7'f-;v, t e r t -y^;v. 

^ h (-CN) 

C2~C2oT;v^-;^-Ci~C2oT;v^;1'-Ci~C2o7;i^3^v (fS. i-e-;^-i 

C6~C2oT V -;v-Ci~C2oT;v^;v^^->:^;i/5}?-;i/ 

;v^fc') . 

;^'fb7X*S (#!lx.ii\ -7°n ^v^'nif;!/, n-:7^'f^;v, sec- 

•7'f-;l^. t e r t--7^f-;^, ^^f-;!/, •^dr'>;v^ -7 3, ^coB^^^^:# LT v^T 

h y t;v^;vvi;;v* (-b* B*(±Ci~C6^'fb7lc** (Mx.{f> 

U ;v . t - 7'^ ;v V -7 — ;v U if hii^o ) > 

T't^-jvm (-CB^ (OB^) (OB^) : B^Ji. 7K^Jl^X}i«m*i^^L-C 

oT. amS^^LTv^T^^ iv^Ci-CeMhTK*^ (f!lx{i\ 7°ntf 
y 7°n n-yf-;^^ s e c-7^~-f-;i'. t e r t -y'-f-;^. ■^>'-f-;v. ^^-> 
^ai^;^^) ■^^bl9^ Hvnc^^LTv^T ^> J; v^o B^:5:tFB^<^5^Ji: LTfi^ 

^Ti^'^if ^tt;&) , 

Ci-CioT;^^!^^^* (^Jx.(i\ ^ j:-h^~>. 7°n.i^°dfv^ yi^d^e^^) ^ 

(Mx-{i\ y^m. a-^*) . 
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: 22/ 



[0 1171 

$f S L < ^if ^ i t i)^X i -I. o 
[0 118] 

tfz^ «0^<^^4«J«tci3v^-c. R^^mf^tf^ ii^T;v^;v*J . r^2mT;i/ 

[0 119] 

"t?2b -S) o 

[0 12 0] 

A-Zn-Y^ (3b) 

[0121] 

Kit. WW:&y()mx^fiX\^^Xi, X\^^o ^L<7)W:^mtLXli. m^i£. 
mm^^^L-cv^-cfc iv^Ci-CioT;^^;^* ynH°;v. 

C2~CioT;v<5^-;1/^ TV;v, y°n^^;i/, ^ y ^"n 2- 

^ 1 -7'n^^;v, 2-^f-;VTV;v. 2--/-r-;v^). 

o^^x;!/* (-COOB^ B^iiCi-Cemtykm^ m^it. ^f-;^. 

7'ntf;v, -Yv7°ntr;i/, n-7''f-;v^ s e c - •7^-'f-;v. t e r t-^f-;!^. ^v-^;!/, 

^) . 

^ h U (-CN) . 

R-fbyX^S (^!lx.{i\ 7°ne;v, -i*y/ntr;v, n-7^^f-;^. sec- 

t e r t-y^)\^. ^y^)]y. ^^->;1/. ^cdR^^^* LT V^T 

T-fe^-;^^ (-CB^ (OB^) (OB^) B^tis 7X*m^Xti*^*«:>tLT 
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oT. «m^^^L-CV^-C^i J: v>Ci~C6M'fb7X*S ^-5^;^. ^-^Jl^. "T'ntf 

WV7'ntf;v. n-^f-;v> s e c-^'-^jv, t e r t-•/■^;^^ ■^^v' 

Ci~CioT;V3 Jrv* ^^^v^ ^uy^^^^y^ , 

^^ur^yJM.^ (Mx.}i\ 7 7*. > Xti> 

[0122] 

;v7ji-;v. 4 h^>^7ai^;v, 3, 4- (^-^vyvt^i^) 7ji-;V. 3 - (j:^ 

[0123] 

±SH^ (3 b) y2{4. a':^*, XiiUmx-^^o 

[0124] 

^l§HJ(7)^4 Wl'isv^T. ±12^ (3 b) X-7^<^i^^^^mMi^UM<DMii. JilB^ 
(2) -e^$^x;2>ft:'^t) 1 ^^^t-^-l-t. i ^;v^*J':il±-e^ . L < (4 i . i-=e;v^ 

[0 1 2 5 1 

7^^H^(7)^4S1t-e{i> Ti5^ (4 a) T'^^ ■v -> A>ft:'^%;0^^ffl ^ tt;!. o 
Z^-Mg-Z^ (4 a) 

[0 12 6] 

3^^H^co^4«iit-c-{4. ±iB^ (3 b) x-Ty^^fi^^mm^um^m^^^fzud. gm 

[0 12 7] 

:^^BM<D^4WMKid\^^X^ ±IB^ (4 a) -e^$:ix* v^^*^. v7i>.<b'a-®<7)»t4, ± 
IB^ (2) 1 •=&>'^^^*>|•L^ i-=&;vSSJii>±-e^i9. $ftL<{41. 1^ 

[0 12 8) 

:^^m<Dm4:mmxii. mm^jm^^^hfi^o mmmi^o^^xcDuma. «h^o^i 

i±i|E# 2005-3024337 
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[0 12 9] 

L. 0. ooi^;v~o. 5-=&;v-t?*i9. L< t±o. oi^;v~o. i'^;vtr^«9. 

[0 13 0] 
[0131] 

*^0^<7)^4Siiitii3v^-c. vr ^yit^Mnomt. ±ia^ (2) t:-7is§tL;g,<b^t7 1 
0. 5^;V"- 1 0^;vt::-^ 0t L < 1 ^;v~3-=e;v-t?^ ^j. Mt'Sf t 

L< 1 *;v~2^;v'e*;i>o 

[0 13 2] 

7js:|tH^(7)^4i^#t'i3V^-C. Hae^tcJi. vT5 >^fc'&tI^^£T^ ±Ifi^_(3b) t:-/]^ 
[0 13 3] 

7^||Hj§(7)^4t^»i;i3V^T. L < t± 0°C~ 1 0 0°C(7)raSlEia"CtT^:n.. 

L<i±4 0°C~6 0 °C<7)ajKtaH'etf *:>tL;g>o Ji:tJ{i^ '^JE't?^^ tT&^^f 5 L 

[0 13 4] 

:^^Hj(75^4»i:i3V^T, WhL-C{±. JifS^ (2) "C^ $ 4: ^ 

[0 13 5] 
[0 13 6] 

54 run) =^'^S;$-^/^25-/im. 230-400 ^ -y v'i<^'> U :^?^;vt:-^i6^^aL/i*''7;^ 7° V- 
h^fflv^Tfi^o/co ^JS^nv > ^'9-7^ -(4. ^«(UV)i'Si1-. :R(:i^VX{4. p-T- 

^o/io *WfSt4. irMT'7 9A.-3^°^^7°=^«L/in-i$'U-J^^^'5KV-^-=^~15h 

fiYy\y<o 0 (^5^^ tt^tt, 140-325 ^';/->a.) ^^V^T. Still, W. C. ; Klahn, M. ; Mit 
ra, A. J. Org. Chem. 1978, 43, 2923-2924 t^lBft ^ :}X7t i d I- ^To /Co 
[0 13 7] 

X{4SMH^Hb-Cfflv^7to ^tRx h 7li 9 V(THF)t4, M^^b^:*- b> T;V3^ 

^(4. iJ~)\^-7 ^ yy^^ -7K:^i?S^^®'e 2 0 ppm*?t-e-^ '?> C i: =^?tfS L/Co FeCh 54 

^t. T;V=i'>'»H^Tt?#^^X7tii7XFeCl3=l:'f*«L/co FeCl3<^0.1M THF^?g{4. ^ 

ffiiE# 2005-3024337 
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[0 13 8] 

: JEOL AL-400 (400 MHz). JEOL ECX-400 (400 MHz) X« JEOL ECA-500 (500 M 

Hz) NMR ^^ft^ffiv^-c. y >W^^n,»(iH msi)WB.m^M%^^Ai^^^ NMR)^ 
i5»Lfj:o iimM^<Oi\L^i/y h f±> x h 9 ^ f-;V->^ >'55^^'B:^t:^11lJ(downf ield)-tr(^ 
1 0 0 :^^<7) 1 (ppm. ^;^^-;V) i: L-ClBiiL. NMRv#M(CDCl3: <?7.26)'t'<^a^-7°n 
^>>A^#BSL/co M^W^^P-I^^^' >;V(^^C NMR){i. 125 Xti 100 MHz-e|aiiL 
fzo Rm(Oit^^yy y 7- Y^y^^i^l^^yyii-^h^Mmn-^'fr) 1 0 0:^:9-0 1 (ppm. d 
;^<>--;V) i: LTie^L. NMRv#^(CDCl3 : 5 77.0)4'OM**n,l'^#ML/io T^-iJ'fi. 
TiBoi 9 t'^L/c : fb^v'^ ^mtt(s=-mit> d=-ilt. t=Hmia. q=I2gilifa> m 
=#mM(^yXti#**ii». br=j2:^)> iJ yrfVyV'^m. :Hz) . :g.?7a:S^o 

[0 13 9] 

ifT.'iru-^yy^y^- (GO ^^Jf ti^ FIDltmtf :S.tFdr ^ tf 9 y - 9 A , HR-1 (25m(0 
.25mm i.d., 0. 25y«m7 ;VA)X{iCYCLOSILB (T>^^l/> M± (Agilent), 30m(0.25mm i.d 
., 0.25;zm 7^;VA) XfiCHIRALDEX G-TA ( T x 1=± (ASTEC) , 20m(0.25imn i.d., 0 
.125;.m "7 -< ;i/ A ) ^^t £ fcShimadzu GC-14B-eiilJ^ Lfco DuraSamp 
le IR (ASI ry^^" Fv^xAl±(ASI Applied System)) ^jix/cReact IR 1000 m.JB5^ 
tfv7>7"A"eiB^L. cm-^-e^L/io K^^^fl'ti. JEOL GC-mate II-CMfeL/^o 
1 1 

[0140] 

O0.96-M THF^IS: (1.25 mL, 1.2 mmol). TIB* 1 KTy^^K^^WMMM (1.2 mraol)25: 
Xfy'-u^'y-^u^y'^y (TIB^l't'. \l \ -(SJY^^fL^) (137/^L, 1.0mmol)^-78 
"C 13 X^fzo FeCh <^0. 1-M THFv#ft (0. 5mL. 5 mlD^^i tr^Jn L o # e> tLTt 

f#m^7X7X^&^3»b, 0°C-e30^FBl»LfCo NH4CI (0.5 mL)CDiafP7XM=SrJnx.TK)S 

(TlB^lpf^. r2j . rsj . [4j^^7^^i^^)RV'^ya^=-)V<DW^-A':^^u-r 
hVyy^- iP^U:^min-r:^ 98 mL. 0.5 mmoD) -C^^LfZo 1 t^/j^-T 

o 
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mi] 




FeClg (5 mol%) 
PhMgBr(1.2^S ) ^.-^-^^^ 



THF 

-78''CA^bO"C(30^^) 




+ 









2 


3 


4 


1 


Ph-Ph 


1 




5 


79 


0 


4 


6 


2 


EtjN (i.2 as ) 


3 


78 


0 


11 


5 


3 




8 


72 


0 


4 


5 


4 


DABCO{1.2 ) 


20 


2 


0 


75 


3 


5 


TMEDA(1.2 Mm ) 


71 


19 


3 


WiM 


: 10 


6 


Et2N-^'^^*2 (1.2 SS) 


23 


48 


1 


11 


9 


7 


NMP (1.2 BS. ) 


15 


3 




79 


4 


8 


PPh3(0.1 > 


6 


70 




6 


7 


9 


dppe (0.05 as ) 


4 


8 


0 


81 


8 



^lif, rOABCOj [2.2.2] 19, TNMPJ t 

y >Olil&t?afe;5)o 
[0141] 

mi -A^h. N,N,N',N'-T- Y y ^^)l^J^^lyypT < > (TMEDA) ^-^W LX^^^tzt 
[0 14 2] 

^fi^h^mmm'tm^^. mmMtLxa. Tmdk^m^^fzo ^^^^m2\>z7j^iro 
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mm (5moi%) 

PhMgBr(1.2 ) 
TMEDA(1-2 ) 
THF 

-78t;(»^f)0°C(30^}•) 




Ph 













% JlR^ 






2 


3 


4 


1 


Ph-Ph 


10 


FeCIs 


71 


19 


3 




10 


11 


FeFs 


0 


0 


0 


97 


2 


12 


Fe(acac)3 


14 


6 


1 


71 


10 


13 


FeCl2 


32 


10 


1 


56 


10 


14 


Fe(C0)5 


^£ 




0 


95 


5 



m2^. rFe(acac)3j i: ti, ife(III) T^r^;VT-fe h -:^ MI#CQ|il&t?*;|,o 
[0 1 4 3 1 

[01441 

° #ll^$^V^|5IJ9. MJS:«?a>K{±. ixtltf [115-17. 25.2825.tf31-35l::ov>T{iOt: 

X- . 18-24 , 26:5. 1^29 o T f i 25 °C tr^tf o o 
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tg^m nDV:yft7;MrJi> ArMgBr % 
15 / \ Ar = Ph / \ 96 (90%)*''' 





16 /"^^ ./^•'^ 99(X = I) 

17 II Ar = Ph r T 99(X-Br)» 

18 ^ 99(X = a)S' 

19 j,-"-^^'^ Ar=4-MeOC6H4 ^---^^^ 99* 

20 \ J Ar - 4-MeC6H4 II 98 (96)^ 

21 Ar = 4-CF3C6H4 ez^-" 
22'' Ar = 2-:h7^;i. 96 
23' Ar= 97' 

24 Ar = 2-MeC6H4 99(98)« 

25 , 95(X=0 

26 1 Ar-Ph 1 94(X = Br) 

27 ^^^-^X "^-^Ph 84 (X- 01)9* 

28 97 (X = I) 

29 n-C8Hi7-X Ar-Ph n-CsHn-Ph 9l(X = Br) 

30 45 (X = COa* 

31 ^^^^^^t^^' Ar-4-MeOC6H4 -^^j^^ 91 



3 2 ' t-Bu ^^J!^:::::^^ Br Ar = 4-MeOC6H4 f-Bu v,/;::C7^Ar 96* 

fr7>X:->X= 96:4) 

Br 

33' t-Bu^j::^::^ Ar-4-MeOC6H4 f-Bu.,^^A:::::::;7^Ar 98 
o o 



34 




' 0.5-nimoi;^'>--;V 
10 14 5] 

[0 14 6] 

^mm 1 5 
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u^-:/'f-)^^>^y (50-mmoi;^^ — 
y-U^l^^U^-f^ > (8.85 g, 50 mmol). FeCU (0. 1-M WM=^25 mL, 5 mol%) 
Oti-^tJt'. PhMgBr (0.93-M TWM^72 mL. 67 mmol) ^U^'TMEDA (7.78 g, 67 mmoDO 
M-^tl^O °C^::-C, K)^:.r^1;^tJ^Yife^-fef#vtt3j^oJ; ^ pfc3iJg-e(3^=j^,l^^!|(7)i#'^ 1.3 
6 mL/:9-). v^lt'i^°^-7°=^^S LT-gsinLfCo PhMgBr/TMEDAO^tn/J>^'i|^T t/ct^. KJ^^M^ 

•7j^^;v->i5'n^-/^ >=^MfeMt LT#/c(8. 18 go fc/iL. If7 ji ^;V0. 37 g=l-^tf 
, #S|i|X^90%)o 
[0 14 7] 

y - V (FTIR) («?*): cm-^ 3062. 3027. 2923 (s). 2854 (s). 160 

2, 1492, 1461. 1451, 1073, 1032, 753 (m), 737 (m). 698 (m) ; 

NMR (500 MHz, CDCh): S 7.28-7.24 (m, 2H) , 7.19-7.12 (m, 3H) , 2.68-2.63 (m 
, IH), 1.93-1.90 (ra, 2H) , 1.81-1.78 (m, 2H) . 1.67-1.51 (m, 8H) ; ^^C NMR (125 MHz 
. CDCI3): .5 150.0, 128.2 (20, 126.6 (2C) , 125.5. 47.1. 36.8 (2C). 27.9 (2C), 27 
.2 (20; -M^mmMM:^^ (HEMS) (EI, 70 eV) m/z [M]^ ft^fltCisHis, 174.1409; 
*M1ltl74. 1418o 
[0148] 

umm 1 7 

i/^u^^iy)V^y-^> (l-mmol>^'Jr-;vcoJif'^) 

•/n^v'iJ'n^^-if >(163. 1 mg, 1.0 mmol)^ FeCh (0. 1-M THF'^lfe =1:500 /uU 5 mol 
%)(DW^^^^^. 7 ji^;Wi7:T-~>'> K(0.96-M THF?#?W^1.25 mL. 1.2 mmol) 

RmUEDA (181.1 ptL, 1.2 mmol) (DUM^^. 20^m 0°C^ZX. ^M^'y 

Q)^mmw\^fzo 7Xt^i^sto^2ka*LT. KiBm^m^y^'^^J-)^ (Fior 

isil:^$iiS^) (7)7N°-7 K^SL-CMiit. K^TTiM^-^/io l*If|5m(x h 9 ^ n 
na:.^>, 79 mg. 0. 47 mmol) ^; (T^ih^O 9 xTT^^ tLfcfl^j^tJO^H NMR^^Jf i ^ i 

•If > ti99%<?)4X*'^# ^ tL/Co 
[0 14 91 

Mltl^ll 1 9 

I*lMl£i(r h 7i^nnai^ 79 mg. 0.47 mmol) t<75i:bK<D^ x.-^:^ 

19. v^-feHf* (190 mg, 99 %J|X^) (T^^S^b-^tJ^^ff/^o 
[0 15 0] 

FTIR («>^): cm-i 2919 (s), 2850 (m), 1513 (s), 1449 (m), 1248 (s), 1177 (s) 
, 1032 (s). 814 (s); 

^H NMR (500 MHz, CDCI3): S 7.12 (d, J = 8.5 Hz. 2H) , 6.83 (d, J = 8. 5 Hz, 2H 
), 3.78 (s. 3H), 2.50-2.38 (m. IH). 1.92-1.79 (m, 4H). 1.78-1.65 (m, IH). 1.45-1 
.30 (m, 4H), 1.28-1.15 (m, IH) ; ^^C NMR (125 MHz, CDCl3):157.6, 140.3, 127.6 (2C 
), 113.6 (20. 55.2, 43.6, 34.7 (20. 26.9 (20, 26.1; lS:^l^t^Si^^(EI. 70 e 
V) m/z [M]^ tf#'fil CisHisOi, 190.1358; IIM190.1381; TU^^If ft^ffi CisHisG: 
C, 82.06; H, 9.53. ^iOjitC, 81.80; H. 9.80. 

-f^X<D6^mr~'^\t^ (Singh et al. Tetrahedron 2001. 57. 241-247) $ 

[0151] 

ym.m2 0 

l-->i5' v;v-4--?< "f-n^^y^y 

l*IgWlii(7" h 9^nnj^^ 79 mg. 0.47 mmol) i (7)J:b^co ^ x.-e 
^^tLfc^H NMR^S-lft^-CTOgS %xmzo ^y')i3V)\^i7'a'^YV^yy(--^m^^fz^m' 
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i M'^-m (167 mg. &6% W)<DmMit^f^^'i^^fZo 
[0 15 2] 

FTIR (mm-^): cm-^ 2923 (s), 2852 (m) , 1515 (m) , 1447 (m) , 809 (s) ; 

NMR (500 MHz, CDCls): 0^7.10 (s, 4H), 2.50-2.40 (m. IH), 2.30 (s, 3H), 1.90 
-1.79 (m, 4H). 1.78-1.67 (m, IH), 1.45-1.32 (m, 4H). 1.29-1.17 (m, IH) ; ^^C NMR 
(125 MHz. CDCh): S 146.0. 136.0. 129.7 (2C), 127.4 (2C). 44.4, 34.8 (2C), 27.1 

(20 , 26.3, 21.1; ^^mmm^friM, 70 eV) m/z [M]^ ft^'ftCi 3 Hi s , 147.1409; 
*M147.1388: %m^m tfmUCistiis: C, 89.59; H, 10.41. ^iiHttC, 89.34; H, 10 
.64. 

•t-^XO^^T-'- ■^^ it. 5:i^(Yoneharea. F. ; Kido, Y. ; Sugimoto, H. ; Morita, S. ; 
Yamaguchi. M. J. Org. Chem. 2001, 68, 241-247. ) ^ tLT ^)<^i:av^-®:^ 

[0 1 5 3 1 

^mi 2 1 

v;V-4- h V •7;V:t n ^ •^;v^ 

y y ^ riuj:^^ 79 mg. 0 . A7 mmol) t co it^co d 

iE-feM (153 mg. 67%W)(7>^M'fb^t)=^#/^o 
[0 15 4] 

FTIR mmm): cm-^ 2927 (m). 2856, 1619, 1451, 1420. 1324 (s), 1162, 1119 (s) 
, 1069 (s), 1017. 830 (s), 656; 

^H NMR (500 MHz, CDCls): <5 7. 53 (d, J = 8.0 Hz. 2H). 7.31 (d, J = 8.0 Hz, 2H), 
2.61-2.51 (m, IH), 1.94-1.74 (m. 5H), 1.48-1.34 (m. 4H). 1.33-1.19 (m. IH) ; ^^C 
NMR (125 MHz, CDCh): 5152.1, 128.2 (q, J = 32.4 Hz), 127.2 (2C) , 124.5 (q, J 
= 270.8 Hz), 125.2 (q, J = 3.8 Hz, 2C) , 44.5, 34.2 (2C) , 26.7 (2C) , 26.0;^^9^M 
tgRS^tf(EI, 70 eV) m/z [M]^ ftff fitCi sHi 5F3 , 228.1126; *iljft228. 1144; j^m^ 
m tmilCisHisFs: C. 68.41; H, 6.62. miJiitC, 58.49; H, 6.83. 
[0 15 5] 
i^mW 2 2 

yn^iy^ n^^^j->(163. 1 mg, 1.0 mmol)> FeCls (0.1 M-THFv#viK500 /uL, 5 mol%) 
RXfTMEM (181.1;«L. 1. 2 mmol) (D^i-g-^J^r. 2-^-7f-;VVi5'';^^~><ir A^n K (0.82 
M-THF«1.46 mL. 1.2mmol) ^mi^'yy'^B^LX^ 25°C-^-20^rBt^Sn L/Co ^^') 

yi^KX^m-^omm^LX. SJS^^^tJ^^n V (Florisil : Sii^^l) (D^-^y 
mLXmML. M^yx-mm^^fzo n^mMiThy^^UJ^^y^ 79 mg. 0.47 mmol 
) t Lfzm.^M(D^E MR'^mi^^^t. 2-iyi^ti^^i/)Vi-y^Uyii96%il[mxnhfi 

fZo 

[0 15 6] 

t^mi^fl 2 3 

xi^^i/A^i-y ^ uy 
^M'ft^%*> h9i5^nnjiiJ'>', 79 mg. 0.47 rmol) to it^(D^ x.X 

^ $ :^^ ^ H NMR:9^|f X JR^97%-e# fz o 
[0 15 7] 

^H NMR (500 MHz, CDCls): S 8.11 (br d, J = 8.3 Hz, IH). 7.84-7.81 (m. IH). 7. 
67 (br d. J = 8.3 Hz, IH). 7.50-7.36 (m, 4H), 3.35-3.27 (m. IH). 2.06-1.98 (m, 2 
H). 1.95-1.86 (m, 2H), 1.86-1.80 (m, IH) . 1.58-1.50 (m, 4H), 1.38-1.27 (m, IH) ; 
^^C NMR (125 MHz, CDCls): 5143.7, 133.9, 131.3, 128.9, 126.2, 125.6, 125.5, 125 
.2. 123.2, 122.2. 39.2. 34.15 (2C) . 27.2 (2C). 26.5; ^^MmMM^^iEI, 70 eV) 
m/z [M]* ft»ffiCi6Hi8. 210.1409; ^i»J'|it210. 1433. 
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[0 15 8] 

u.^m 2 4 

^M^k^if^^^ I*lfBlIt|S(7" > 9 ^ n no^iJ^ 79 mg. 0. 47 mmol) t cDj:t^<7) ^ x.-e 

J;i9s ftE-fe^ftCm mg, 98%W)o^ffl<b'^iiJ*#7to 

[0 15 9] 

FTIR cm-^ 3064, 3022, 2925 (s), 2852 (m), 1492, 1448 (m), 741 (s), 7 

23 (s); 

NMR (500 MHz, CDCh): 57.22-7.05 (m, 4H), 2.75-2.63 (m, IH), 2.33 (s, 3H), 
1.91-1.73 (m. 5H), 1.47-1.34 (m, 4H). 1.33-1.23 (m, IH) ; ^^C NMR (125 MHz, CDCl 
3): 5145.9, 135.1, 130.1, 126.1, 125.4, 125.3, 40.0, 33.6 (2C) , 27.1 (2C) , 26.3 
, 19.3; M^mmMA^miEl, 70 eV) m/z [M]* ft^fitCisHis , 147.1409; ^ffl1itl47. 1 
427. 7n«^*f St^'flCisHis: C, 89.59; H, 10.41. MJitC, 89.56; H, 10.69. 

[0 16 0] 

umms 1 

l-(aideV-2-y ;U4^';i/r.;v)-4-^ Y^iy^y^y 

mWih^^^. nUUmiy' h9^uu:r.^ 79 mg^ 0.47 rmol) t(Dit^(D ^ k. X- 
^^tLfc^H NMR^3^^jfi^-ca^91%-e#fco ^^^vV ~GC6^m (CHIRALDEX G-TA, T^-r 
y^nWk. 20m(0.25mm, 0. 125// m:7 ^ ;v A, 140°C)-evlteLfc;^J^t/<7) vTX-r V:^-^- 
m.mi. 95;5tr^-o/c {:j^^y-J^zrj^y K-Mtt'^i^ffl^t-^ tf- >^)M*#BtrB^27. 9^ 
:?5.tF30.4^t::-?-tL-rtLilM$tL7t) o 

^t^mo^mr-'S'ii. 5:i^(Wu, X.-Y. ; Xu, H.-D. ; Tang, F.-Y. ; Zhou, Q.-L. Tetr 
ahedron: Asymmetry 2001, 12, 2565-2567) ^ ilX ^ i> <D t §^^^-'Wc'^7j<LfZo 

[0 1 6 1 1 

mmm 3 2 

l-(4-tert-^^;Vv^'n-^dpe/;V)-4-^ h ^rv^^^f^^ 

mmt-g-^^efelSlfri: LTt#/c (118.6 mg. 96%W)o ^ ^ t: 9 V -GC39-^;f (CHIRALD 
EX G-TA, T ^-T y ^^±M, 20m(0.25mm, 0. 125/i m-7 ^ ;V A , 150°C)t:\ 
;^>ft:<7)jt^(i96;4-e^ofc(f*#BffHT; -^tt^^^ix, 67. 433-23:1^^56. 2^) o 
[0 16 2] 

FTIR mmm): cm-^ 2925 (s), 2854 (s), 1611, 1582, 1513 (s), 1486, 1465, 1451 
. 1393, 1366, 1248 (s), 1181 (m), 1038 (s), 1034 (s), 824 (m) , 801 (m) ; 

^H NMR (400 MHz, CDCh): 5 7.12 (d, J = 8.8 Hz, 2H), 6.83 (d, J = 8. 8 Hz, 2H). 
3.78 (s, 3H), 2.42-2.35 (m, IH), 1.93-1.86 (m, 4H), 1.43-1.35 (m, 2H), 1.18-1.0 
3 (m, 3H), 0.83 (s, 9H) ; NMR (100 MHz, CDCh): 5157.7, 140.1, 127.7 (2C), 1 
13.7 (2C), 55.2, 47.7, 35.02, 34.4 (2C) , 32.6, 27.7 (2C) , 27.6 (3C) ; ^^MMM 
fi^^;f(EI, 70 eV) m/z [M]^ ft^'flCi7H2 6 0i 246.1984; *y|lj'ft246. 1985. 
[0 16 3] 

mm 3 4 

mm^it'^'^^. l*lWm(x h ^^nnji^ 99 mg, 0.57 rmol) t (Ditm<^ ^ ^Xtjs 

19 . *'fe.?S#(220 mg, 88 %») O^M'fk'^t?'^#/>:o 

^t^m<D^mr--$'l±^ -XMiLee, J.-Y. ; Fu. G. C. J. Am. Chem. Soc. 2003. 125, 
5616-5617) tLTV^^ ii (D t ^V^— Lfco 

[0 16 4] 

umms 5 

N-[3-(4-^ h^'>'7ji-;i/)7'ntf;v]-r >' K-;v 
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mMit^!&^> P^UWMiT Y y ^^"O^^^^. 99 mg, 0. 57 mmol) t <^JtK<0 ^ x.-e7p 
^fifz^n NMR^Ift'TiR^93%T-#f^o -> V * ^' n v h 7 7 ^ - =l:ffl v^/c»^ic J; 
19. te'fef*(231 mg. 87%W)0^m'ffc'^1^=^#7^-o 
[0 16 5] 

NMR (500 MHz. CDCI3) : 5 7.63 (d, J = 8. 0 Hz. IH). 7.28 (d, J = 8.0 Hz, IH) . 

7.19 (t. J = 8.0 Hz. IH), 7.12-7.06 (m, 4H) , 6.83 (d. J = 8. 5 Hz, IH), 6.49 (d. 

J = 3.5 Hz, IH), 4.10 (t, J = 7.0 Hz, 2H) , 3.79 (s, 3H) , 2.57(t, J = 7. 5 Hz, 2H 
), 2.15 (distorted tt, J = 7.5, 7.0 Hz, 2H) ; ^^C NMR (125 MHz, CDCI3): <5 157.9, 
135.9, 132.9, 129.3, 128.5, 127.8, 127.7. 121.3, 120.9, 119.1, 114.1, 113.8. 109 
.3. 100.96, 55.2. 45.5. 32.0. 31.6; 70 eV) m/z [M]+ WrM-mC 

18H19N1O1 265.1467; ^M265.1478. 

mmm 4 1 

[0 16 6] 

T#f^(84.0ing, 88%W)o ^ ^ t° 9 -GC^^Jf (CYCLOSILB. rvV^^httM, 30m (0.25 
mm i.d.. 0. 25;« m7 -f ;V A , 80°C-ei20^. ^^/^ - ^ ^?aj^^#?M;Kiil°C/53') J: 
{f. it^mOJ^f-yi^^^-r- mum »J^{i> 0% eeT'^ofCo ^nm^ifil2%.2-RXf 
12^.l^(0\£~^\t. ^^Mte#:l'-€-tL-FtT.ffl^L. 50:50Oj:b^-etl^l'J$^^7to 
[0 16 71 

: »x > 91i Kn-7 9>'(THF)ti. mmt^-tf'hmX}^. TlV^y^m^T. 760 

^ -7 V ^ -Tfc^iiS^^fi^- 2 0 ppm^tit:-'^ Z> ^ t ^Itfl Lt^o FeCb i±> M'MiY.^-b^ h 

te7XFeCl3 ^4*1= L /Co FeCls m. IM THF^#ft i±> ^rS-C'fRr 0 i)^^m-f^ ^tK^^^ 

. lf-X\ 99.99%) i)^h'mX\^. MET-eSni^LT^^L. IS-^ icfflv^fco 
[0 16 8] 

MT<^iiSi^ti. -xmmm.k^'^^'^mmi^fzo 

ZnCh • TMEDA I Isobe, M. ; Kondo. S. ; Nagasawa, N. ; Goto. T. Chem. Lett. 1977, 6 
79-682. 

Za-^rJU-ziV7.^y \ Shoppee, C. W. J. Chem.Soc. 1946, 1138. 

1_( > i; ;v)-5-3- F-^>'^-l-^ > : Koft, E. R. ; Smith III, A. B. J. 

Org. Chem. 1984, 49, 832-836 

j::.-f-;V6-3- K'^^-y--^-^- h Leonard. N. J.; Goode, W. E. J. Am. Chem. Soc. 1 

954, 72, 5404-5407 

4_3- K^f-n^ b V : Newman, M. S. ; Closson. R. D. J. Am. Chem. Soc. 1944, 
66, 1553-1555 

•f-;V2, 3, 4- h U -0-T-fef-;i'-6-7^:t^v'-6-3- K- /? -D-^;V 3 If 9 ^ v' K I Classon 
, B. ; Liu, Z. J. Org. Chem. 1988, 53, 6126-6130 

2-3- K-i^^^ — ^V' ■7'f-;H, l-i/^ •9^^^-2-7°n^ — ;v r-fe^ — ;v : Fujioka, T. ; Na 
kamura, T. ; Yorimistu. H. ; Oshima. K. Org. Lett. 2002, 4, 2257-2259 
[0 16 9] 

TMEDA (TiJ^nx (Across), y^u^-y-^ u^y° ^ y {T ^ u 7.) ^ 3- Ki>^ n^^-9-> ( 
^:^'fbJtX* (TCI) )> ■:ru^i/'^u^^^y{M'Mit^). ^uwy^u^^^y (m^. 
it^TM)^ j^^;v6-:7^n^^^-ify j:^- h (T;v K'; :v-f-). b-^u^^yi-)V T^y-~ 
\ (t;vFV -j^). 3- Yrijy(.%-^A\MuXM). 4-:/n^-N-(^>'v>';v^^v'*;V'i^*- 
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4-vTy :7 j^-;vMl&:7'n-7^ F(0.5 M <7)Tm^-(k. T;vKV y^). 3-{:^ h iJ 
- ;v) 7 i -;l/fEi& a - K (0. 5 M THFv#ig. T ;v K V f") ^ 2- V n 
K (0. 5 M THFv#fi^^ T ;V K ^) . b V ^ v U ;l/ ^ i^' <^ A n ^ -f K (1. 

0 M Et2 0-^m^ t;v F V 
[0 17 0] 

ti§l : JEOL ECA-500 (500 MHz) NMR ^Jj^^ft ^ffl V^T. y°u V ^W^^HK^H NMR) 
:S.?7^«^il^*i»C^C NMR) imUl^fzo 7KMB^<D^t^^y y hit. TYy^ ^;Vv-7 
(downfi eld) t? CO 1 0 0:5^<^ 1 (ppm. 5 ;^^-;V) h LT|B»L. NMR^ 
^(CDCh: 57.26)«l3COM-/n-^'> A^#HSL/io Rmmm^^^:^^^ V)VC^C NMR) 
125 Xti 100 MHzT-iaiiL^^o v :7 h 14. x > 7^ ^/i^^'bj&M 

fllJ-t-O 1 0 075':^<D 1 (ppm. d t LTfBiiL. NMRMCCDCh: ^77.0)4'OR 

-E®. t=HS«ft. Q=IZgm«a^ m=#m«0'7X{±#-m*P*x br=)A^). T'U Vi^'^ 
tfc : Hz) . Rn^m^o 

[0 1 7 1 1 

:^r;;^:?n-7 h^'-^^^ -(GO^^Ifli. FIDftmfi:^:^/^^ V HR-1 (25m(0 
.25inm i.d., 0. 25;«m-7 ;Vi.) ^Mx/iShimadzu GC-14B-e?|lJfeL/Co ^^^^^^^^ > -'V 
{4 . DuraSamp 1 e IR (ASI Ty°y4 K v' x A %t (ASI App 1 i ed System) ) =Sr jt x. fcReact IR 
1000 Rf&^*T->^7^^"C|BitL> cm-^X-T^LfZo MM^^H. JEOL GC-mate IltrPJ^ 

[0172] 

me] 

OPiv 

3-:S.t)«V:7'n^v^' -;V(7)ri'^^(3.6 g, 20 mmol) (M^^f^Tt?. l,4-'> 
^n^^-if>'v;r-;V'=Sr*'fb7fc*M(7K4'. 48 fi4%)-e^SL. ®'t(^^a=S:^TV^ 3- 
:5.0f4-yn^vi5'n^dr-ify _;i/(7)r>^-^%^t#§) H° V v > (50 ml) 't'-e, :^<bliVs- 
n^';v(3.7ml, 30 mmol) i o -CMb> ^UX-mm^WLfzo m^TX-m^^^fz^ 
. fm-^tJ^vV ?tf<>";Vi5'nv hi^7-7'r-(^^-9-^/S^m-^^^V= 20/l)-t?jlt^L. 3- 
^n^v^'n-^dr->;v tT/N^noi- h ( h 9 >^/>';^= 33/67, 0.63 g, 12%) RXf V -y > 
jA-A-y-u^iy^u^^Z^jV tiVN'nai-h (0.79 g, 15%)^m'^^i^VtmMtLXW^o 
[0 17 3] 

3-7'^n^i/i5' n^^v;v tV^njc-h: FTIR (neat): cm-^ 2956 (m), 2867 (m), 172 
5 (s), 1480 (w), 1451 (w), 1397 (w), 1366 (w), 1281 (m). 1214 (w). 1152 (s), 110 
2 (w), 1032 (m), 1011 (w), 951 (w). 888 (w), 772 (w), 702 (w) ; 
^H NMR (500 MHz, CDCI3) h 9 VJ^MW: 55.11-5.06 (m, IH), 4.41-3.32 (m, IH), 2 
.32-2.22 (m, IH). 2.22-2.13 (m. IH), 2.12-2.04 (m, IH), 1.90-1.62 (m, 3H), 1.40- 
1.25 (m. 2H), 1.20 (s, 9H) . 5 4.68-4.60 (m, IH). 4.00-3.92 (m, IH). 

2.61-2.54 (m, IH), 2.30-2.22 (m, IH), 2.00-1.94 (m. IH), 1.90-1.62 (m, 3H), 1.40 
-1.25 (m, 2H), 1.18 (s, 9H) ; 

NMR (125 MHz, CDCI3) h 9 >';^^tt#: 5 177.5, 70.1, 48.5. 41.0, 38.8. 36.5. 2 
9.3. 27.1 (30. 21.3. v';^mi4#: 5 177.7, 70.8, 46.5, 42.9, 38.6, 36.9, 30.2, 27 
.0 (30 , 23.4; %m^m It^'fitCiiHigBrOa: C, 50.20; H, 7.28. ^SlJ«: C, 50.00; H 
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, 7.28 

h 9 >'7«-4-'7'n-tv'^' n-^^->;V Vf/-?nai-h: fTIR (neat): cm"^ 

(m), 1723 (s). 1480 (w), 1445 (w), 1397 (w) , 1368 (w) , 1281 (m), 
(s), 1098 (w). 1032 (m), 990 (w), 934 (w), 888 (w), 864 (w), 772 
697 (w). 645 (w); NMR (500 MHz, CDCh): .5 4.90-4.83 (m. IH) , 4.31-4.24 



1.73-1.65 (m. 2H), 1.22 (s, 9H) ; 
38.8. 32.9 (2C), 28.9 (2C) , 27.1 
7.28. mwm: C, 49.96; H. 7.32. 



2958 (m), 2871 
1245 (m), 1152 
(w), 722 (w), 
(m. IH 
^^C m 
(30. 



), 2.15-2.00 (m, 4H), 1.97-1.87 (m, 2H), 
R (125 MHz, CDCh): 5 177.8, 68.7, 51.1, 
Ttm^m It^^il CiiHigBrOa: C, 50.20; H, 

immm 5 1 

[0 17 4] 

i^i^i^J 5 — 1 — ^^'^J 5 — 8 

t■r^ ^^l>zmh^J:^m'0 . FeCh (5 mol%)OTHF■M*^ 0^-7°^ > (1.0 mm 

oi), ^mMmm.mii.5m^) Rmmm (1.5 mM)<DU^^<^Twmm:.i]\ix.^^t-^K 

[*4] 



Br FeCb (5 mol%) 
r-"^ TMEDA(1.5eq) 



THF 
50 "C, 0.5 h 



Ph 









2 


3 


(%)^ 
4 


1 


5-1^ 


PhMgBr 


96 


3 




0 


5-2 


ZnCl2 + 2PhMgBr 


96 


3 


^2 


0 


5-3 


ZnCl2 + PhMgBr 


0 






>95 


5-4 


PhZnBr (Mg free) 


0 






>95 


5-5** 


ZnCl2 + PhLi 


0 






>95 




ZnCl2 + 2PhLi 


0 






>95 


5-7* 


ZnCl2 + PhMgErf- Me3SiCH2MgCl 


95 


4 


nut 


0 


5-8* 


ZnCl2 + PhLiH- Me3SiCH2MgCl 


92 


7 


0 


0 



: i|x^f±, P^^mm ifti^^) -efgjEbfcGCJjX^-efcS. 
c ^mn. -7 z!^=^;\'--rif^^-y^ J^-zfxi-^^ TMEDA O 
THF '^W. ^ H FeCl3 (5 moI%) f:f "o. ^ ^ '^^ (0^% 

'^m<0 THF ^WL\'^ 0 'Cl^i-Ct^o < !9 hM^'^^L i: fc J; <9 

^^•d: THF/BusO (2/l)(^-^^ 

ft "fie: THF/Et20/Bu20 (2/2/1) ©^i^ 

ft4>f : THF/^^'^' >'/Bu20 (2/2/1) O^ji^ 

6 ] 

[0 17 5] 

M^'^J 6 — 1 6 — 11 

^Ml^f^KJit^^^K^ ZnCh • TMEDA (1.5 llMnol)t^ ^^l^'^ ^^'^f A^^ArMgBr (0. 
8-1.0 M<^THFv«, 3.0 mmol)0?I^J^=^0.5-lB#FM#L. Tlfl^ 5 "C^^ tt 
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yi-Xj X-^-r) (1.0 mmol). ^V^-CFeCh (0.1 McDTHFM, 0.5 ml, 0.05 mmol) 

x^:ho 

[0 17 6] 

^mm6- i-m.mme- 3 (7^^;vvi^n^:3f^f 
6 - 1 

/suyyjt'-^ : 3— Fv:5^ n^^-if>(1.0 mmol) 
: v:7 jc^;i'M#&(1.5 mmol) 

^jSBtr^^: 0.5 m-m 
m^^-m-imw: (157 mg, 98%) o 
i^itfij 6-2 

/\n^>"ft;^ : •/n^~>^'n^df-ij->'(i.o mmol) 

: v7 3.-;V]EI&(l.5 mmol) 
J^lSBtra: 0.5 

^-fe-^fi'litf^RdSS mg, 97%) o 

l^^i^ll 6-3 
/^u-yy^t^ : nnv'^n-^^-i?->'(1.0 mmol) 

: v-7ai-;VM.i&(1.5 mmol) 
^)SB#rBl: 3 Bfr^l 
^fe-/fi'tt%®(l41 mg, 88%) o 

^mih^^(D'^^r^-^it^ Nakamura, M. ; Matsuo. K. ; Ito. S. ; Nakamura. E. J. A 
m. Chem. Soc. 2004. 126, 3686-3687 ^ tfCV^S o 
[0 17 7] 

?\uyyi\:M} : 3 a n n n v;^ ^ > (l.O mmol) 
^M^ti^^ : 5>'-7ai^;V3E#&(1.5 mmol) 

e-fe0#(a//9= 14/86, 399 mg, 89%); 
[0 17 8] 

FTIR (neat): cm"^ 2925 (s), 2867 (m), 1466 (m), 1447 (m), 1382 (w) , 758 (w), 6 
81 (s); NMR (500 MHz, CDCh): 57.39-7.13 (m, 5H) , 3.11-3.05 (m, 0.14H), 2.59 
-2.49 (m, 0.86H), 2.09-0.64 (m, 46H) ; ^^C NMR (125 MHz, CDCls) (^^^S* 
): 5 147.7, 128.2 (2C), 126.8 (2C) , 125.6, 56.6, 56.3, 54.6, 47.0, 44.9, 42.6, 4 
0.1. 39.5, 38.9, 36.6, 36.2, 35.9, 35.7, 35.6, 32.2, 29.9, 28.9, 28.3, 28.0. 24. 
2, 23.9. 22.9, 22.6, 21.0, 18.7, 12.5, 12.1; itm^^ C33H52: C, 88.32; H 

,11.68. mmm: c. 88.12; h. 11.73 

[0 17 9] 

^mW^- 5 (5-7ai^;V-l-(h V ^^>'^~>U>'^)-^>'^-l-^ 
/\uyy^t% : 5-3- K-l-( h V ^^;Vi^'J ;V)-^>' rJ^-l-^f >(1.0 mmol) 
^^lEI&f^^ : v^'7i^;VM«&(1.5 mmol) 
tt^Btfel: 0.5 P#F^ 
te'ferft;Iic!|^«(201 mg, 93%); 
[0 18 0] 

FTIR (neat): cm'^ 2958 (w) , 2902 (w), 2175 (w), 1478 (w), 1451 (s), 1395 (w), 
1366 (s), 1268 (w), 1167 (w), 997 (s) ; NMR (500 MHz, CDCb): 57.31-7.25 (m. 
3H) 7.21-7.17 (m, 2H), 2.72 (t, J = 7.6 Hz. 2H) , 2.24 (t. J = 7. 1 Hz. 2H), 1.84 

(tt. J = 7.6, 7.1 Hz. 2H). 0.16 (s, 9H) ; NMR (125 MHz. CDCls): 5141.3. 128 
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.2 (2C), 128.0 (2C). 125.5, 106.8, 87.4, 34.5, 30.0, 19.1, 0.0 (3C) ; HRMS (EI. 7 
0 eV) m/z [M]* tmtt Ci4H2oSi, 216.1334; mmm, 216.1305. jtm^^ tt^^t C14H 
20 Si: C, 77.71; H, 9.32. »Hit: C, 77.53; H, 9.13. 
[0181] 

fj^l^fil 6 - 6 ~^l^^0 6 - 7 6-y ju~)V^^-^y j:.- Y) 

^m.m 6-6 

^\u-yyjt^^ : j.-?^;!- 6-3- K-^^-y-y j^— h (1.0 mmol) 
: v-7i-;i/Mi&(1.5 mmol) 

R):DH#rB^: 0.5 mm 

M'^WJikmM{218 mg, 99%) 

nmm 6-7 

j\U'yyiYM} : ^^^V e-yu^^^^ J V (l.O mmol) 

: v-7:n-;VMI&(l.5 mmol) 
^J^'B#fBl: 0.5 

m^^m^mn (200 mg. 91%) 

Umit^^^<Dmjfr-^li. Zhou, J.; Fu, G. C. J. Am. Chem. Soc. 2004. 126, 134 
0-1341 tC$li^$;}x-CV^^o 
[0 18 2] 

U^me- 8 (5-(4-^f-;v-7^-;v)^>-5^;vT-fex- >) 

/■^uyy^t^ : 5-"7"n^^>'-f-;i/T-fe-r — ^ (1.0 mmol) 
: >>~(4-pf ^;V7^-;v)^i&(1.5 mmol) 

m^m-Jikmm uss mg, 83%) ; 

[0 18 3] 

FTIR (neat): cm-^ 2933 (m), 2866 (w), 1739 (s), 1517 (w), 1463 (w), 1366 (m), 
1236 (s), 1044 (m), 805 (m) ; NMR (500 MHz, CDCls): ^7.12-7.03 (m, 4H), 4.04 
(t. J = 6.1 Hz. 2H), 2.57 (t, J = 7. 8 Hz, 2H) , 2.31 (s. 3H) , 2.03 (s, 3H), 1.68- 
1.58 (m, 4H), 1.43-1.34 (m, 2H) ; NMR (125 MHz. CDCls): .5 171.2. 139.3. 135.1 
, 128.9 (20, 128.2 (2C) , 64.5. 35.3, 31.1, 28.4, 25.5, 21.0 20.9; Ttm^^ fcM- 
m C14H20O2: C, 76.33; H. 9.15. HiiHll: C, 76.33; H. 9.19. 
[0 18 4] 

^\u^yiYM : ##ffl 1 -^Whfifz V y >'>?>-4-'/n>^-->^ ci^dp^</;i/t:Vtajc- > (1.0 
mmol) 

: S>'(2-y •5^;V7ai-;i/)ffil&(1.5 mmol) 
KJBmm: 0.5Wm 

Ai'fe^fta!ifK(268 mg. 98%. yyyy./-y7. = 55/45); 
[0 18 5] 

FTIR (neat): cm-^ 2937 (m), 2863 (w), 1723 (s), 1480 (w), 1461 (w) , 1283 (m), 
1162 (s). 1034 (m), 1015 (m), 751 (m). 726 (w) ; ^H NMR (500 MHz, CDCls) h y y 
M'I4#:: 5 7.21-7.07 (m, 4H). 4.80-4.73 (m. IH), 2.76-2.70 (m. IH). 2.33 (s, 3H), 

2.12-2.07 (m, 2H) , 1.91-1.85 (m, 2H) , 1.63-1.41 (m, 4H) , 1.20 (s, 9H) . v^Mtt 
#: 5 7.24-7.08 (m, 4H), 5.11-5.08 (m, IH), 2.82-2.74 (m, IH), 2.35 (s, 3H), 2.0 
5-1.98 (m. 2H). 1.84-1.74 (m, 2H). 1.71-1.62 (m, 4H), 1.26 (s. 9H) ; ^^C NMR (125 

MHz, CDCls) }^^yy^m'\^'^: 5 178.1. 144.1, 135.2. 130.3. 126.2. 125.8. 125.1. 
72.5, 38.9. 38.6. 32.1 (2C). 31.3 (2C). 27.1 (3C), 19.3, i^xmi±it< 5 177.8, 14 
5.0, 135.1, 120.3, 126.2. 125.7. 125.2, 68.4, 39.1, 39.0, 30.5 (2C) , 27.6 (2C) , 
27.3 (30. 19.4; 7tm^^ C18H26O2: C. 73.79; H. 9.55. mMiU: C, 78.64; 

H. 9.54. 

[0 18 6] 
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: 37/ 



m^ne-l O (3-(4-^ hdev'7ji-;V)'/nif:t- > U^^) 
^^uyyitm : 3-3- Y-fu \d-^=- Y U mo\) 
^^mM^nM : V{A-^ h^v7^-;i')M^(1.5 nunol) 
RfDHfP^: 0.5B#Fm1o 
^ferft^t/S(151 mg, 86%); 
[0 18 7] 

FTIR (neat): cm^ 2937 (w), 2836 (w). 2240 (m), 1611 (w) , 1509 (s) , 1459 (w) , 
1301 (w), 1245 (s), 1177 (m), 1109 (w) , 832 (m), 809 (m), 700 (w) ; NMR (500 M 
Hz, CDCls): <J7.09 (d, J = 8.5 Hz, 2H), 6.84 (d, J = 8.5 Hz, 2H), 3.77 (s, 3H), 
2.70 (t, J = 7.5 Hz, 2H), 2.28 (t, J = 6.8 Hz, 2H), 1.92 (tt, J = 7. 5, 6.8 Hz, 2 
H); NMR (125 MHz, CDCI3): <5 158. 0, 131.5, 129.2 (2C) , 119.5, 113.8 (2C) , 55. 
1, 33.2, 26.9, 16.1; 7n*^^fl^ ft#ffi C11H13NO: C, 75.40; H, 7.48; N. 7.99. «i 
\%\ C, 75.29; H, 7.67, N, 7.72 
[0 18 8] 

i^mM6-l 1 (^f-;V 2,3,4-h ';-0-T-fe-9^>'V-6-7":r^->-6-[3.4-(^-9^1/^i^'^^ 

>')7a^-;V]-y9-D-^';l/3tr7y V F) 

2,3.4- h V-0-T-bf-;^-6-'r:r^>'-6-3- K-y8-D-^'";l/3 

V F(1.0 mmol) 

^mM^UM : -:^[3,4-(^^I/>'v:t^'»-7:n::^;V]M^(2.0 mmol) (ZnCh • TMEDA (2. 
0 mmol) tArMgBr (0.8-1.0 MOTHF?tfS, 4.0 nmol) ^'ftffi Lfco ) 

4i'fe'^ft>Kt)K(382 mg, 90%); 
[0 18 9] 

FTIR (neat): cm"^ 1746 (s), 1492 (m), 1443 (m), 1366 (m), 1216 (s), 1030 (s), 
928 (m), 809 (w) ; MR. (500 MHz, CDCls) : <5 6. 75-6. 71 (m, 2H) , 6.66-6.62 (m, IH 
), 5.93 (s, 2H), 5.44 (t, J = 9. 5 Hz, IH) , 4.94-4.85 (m, 3H) , 3.91 (dt. J = 9.5, 
2.9 Hz, IH), 3.11 (s, 3H), 2.78-2.72 (m, IH), 2.66-2.60 (m, IH) , 2.06 (s, 3H) , 
2.04 (s, 3H), 2.00 (s, 3H) ; ^^C NMR (125 MHz, CDCI3): 5170.1 (2C), 169.8, 147.4 
, 146.1, 130.1, 122.2, 110.0, 108.0, 101.2, 100.8, 96.2, 72.3, 71.0, 70.3, 69.4, 
54.9, 37.1, 20.7 (2C), 20.6; Jtm6^m C20H24O10: C, 56.60; H, 9.70. mM] 

C, 56.54; H. 5.97. 
[0 19 0] 
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^-v'^: 38/ 



(FG)RalkyrX 



Ar2ZnTWlEDA{1.5eq) 
FeCIa (5 mol%) 

THF, 50 "C. 0-5 h 



(FG)Raikv(— Ar 



(FG)RaikyrX 



JR^ (%) 



6-1 
6-2 
6-3 

6-4 

6-5 

6-6 
6-7 

6-8 

6-9 
6-10 

6-n 



Me P8^^17 




Ph2Zn 



PhaZn 



Ph2Zn 



Ph2Zn 



Me 




\ 



Zn 




AcO' 



OAc 



OAc 




Zn 



98(X = I) 
97CX = Br) 
88(X = C1) 



89> 



93 

99(X = I) 
91(X = Br) 

83 



98' 



86 



90 



[0191] 

m.Mkm 7 - 1 -mm} 7-6 

W^\^1-zWJiE>m-m-^. ^fl^«MI&|iii*ArZnX(X = Br, I) (0.5 M THFv#m, 4.0 ml, 
2.0 inmol):^:^'^-^^'^-^ v-j? A^h^tJMeaSiCHaMgCl (1.1 M Et20,v#?S 1.8 ml, 2.0 mmol) 
(Dt^-^m^^. 0t:-e0.5-lB#FBlWt/Co TMEDA (O.SO mi. 2.0mmol)^ 

^W^^YvAtm (^6f. r(FG)Raikyi-Xj -e^i") (1.0 mmol)> ^v>T% FeCl 

3 (0.1 M THF-M, 0.5 ml, 0.05 mmol)=^0 t:t?inx.7to RJSM-^^^SO'CC-e BIfFb^^ 
L/Co NH4Cl7Xv#m-eS)S^*«-T:g^^^ Vl^t/ =^ -7 n V v - ;V (Florisil : ^lilSIl) (7) 

[0 19 2] 
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^--J : 39/ 



/^^■^r^>'^btf : 5-3- > V ^^;V-> V ;V)-^>i5r-l-'f ^-d.O mmol) 

: 3-(j:-h^->*;l'53^'-''V)'7J^-^VMa&3-i5^^ K(2.0 mmol) 

ISI'ferA^:'ctJK(262 mg, 91%); 
[0193] 

FTIR (neat): cm"^ 2955 (w), 2904 (w), 2175 (m), 1717 (s). 1447 (w), 1365 (w), 
1275 (s), 1195 (w), 1105 (m) , 1025 (w), 841 (s) , 750 (m) , 712 (m) ; >MR (500 M 
Hz, CDCh): 5 7.91-7.86 (m, 2H), 7.41-7.33 (m, 2H), 4.38 (q, J = 7. 1 Hz, 2H) , 2. 
78 (t, J = 7.5 Hz, 2H), 2.24 (t, J = 7. 1 Hz, 2H). 1.86 (tt, J = 7. 5, 7.1 Hz, 2H) 
, 1.40 (t, J = 6.9 Hz. 3H), 0.18 (s, 9H) ; ^^C NMR (125 MHz. CDCI3): <5 166.7, 141 
.8, 133.0, 132.7, 130.5, 129.5. 127.1, 106.7, 85.2, 60.9, 34.4, 30.0, 19.2. 14.3 
, 0.1 (30; im^^ t\m% Ci7H2402Si: C, 70.78; H. 8.39. mmm: C, 70.64; H. 
8.52 

[0 19 4] 

(J^f-;V 3-(3-vT/ ■7°nt;°;l/)^>V*J^- h) 
y-suyy^t^ : 4-3— yy-f-u=. h V ;v(1.0 mmol) 

^^mM^^M : S-i^ Y^-yiJ y ^ 3 - ^4 F (2. 0 mmol) 

R)u>BtrB^: 6 mm 
m^m^mMiise mg, 72%); 

[0 19 5] 

FTIR (neat): cm"^ 2981 (w), 2937 (w), 2871 (w), 1713 (s), 1445 (w), 1368 (w), 
1277 (s). 1196 (s). 1106 (s) , 1084 (m), 1023 (m), 861 (w) , 751 (s). 695 (m) ; ^H 
NMR (500 MHz. CDCls): <5 7. 92-7. 84 (m, 2H). 7.38-7.35 (m. 2H). 4.36 (q. J = 7. 1 H 
z, 2H), 2.81 (t, J = 7.5 Hz, 2H) , 2.32 (t, J = 6.9 Hz, 2H) , 1.99 (tt. J = 7.5, 6 
.9 Hz, 2H), 1.38 (t, J = 7.2 Hz, 3H) ; ^^C NMR (125 MHz, CDCh): <5 166. 4, _139. 9, 
132.8, 130.8. 129.2. 128.6, 127.7, 119.2, 60.9, 34.1, 26.7, 16.3, 14.1; TG^^I^ 
ft^^ C13H15NO2: C, 71.78; H. 6.96. N. 6.45. 
[0 19 6] 

R^M7-3 (aif-;v 3-(3-t;Vs'ndr->->^ n^^i>;v)^>y"'J^- h) 
;s\2Yy\YM : 1 •^1#^5^^f^3-r^^v^5' n^^^/;v \L;%xij^- b(h:7>;^/v 

7. = 33/67. 1.0 mmol) 

^^■^■^^^^ : 3-(-x.hdp->:*;V53^'^;V)-7 Ji^;v:ffi#& K(2.0 mmol) 

KJSBtra: 24^Fh1 

4ffi'fe-?ft^^t(K(260 mg. 78%. h9^^X/~>;^ = 47/53); 
[0 19 7] 

FTIR (neat): cm"^ 2977 (w). 2937 (w). 2867 (w). 1721 (s), 1283 (m). 1162 (m). 
1109 (m), 1028 (w), 754 (w). 654 (w) ; 'H NMR (500 MHz, CDCh) h9>;^M14#: S 
7.92-7.86 (m, 2H) , 7.42-7.33 (m, 2H) , 5.21-5.16 (m, IH) , 4.38 (q, J = 7. 1 Hz. 2H 
) 3.01-2.92 (m, IH), 2.08-2.02 (m, IH). 1.98-1.90 (m, 2H), 1.77-1.67 (m, 3H). 1 
.58-1.47 (m, 2H), 1.40 (t, J = 7.2 Hz, 3H) , 1.26 (s, 9H). ~>>^m'I»: 5 7.92-7.8 
7 (m, 2H), 7.43-7.34 (m. 2H) . 4.87-4.79 (m, IH) . 4.38 (q, J = 7. 2 Hz, 2H), 2.77- 
2.68 (m. IH), 2.19-2.13 (m, IH) , 2.08-2.01 (m, IH), 1.97-1.90 (m, IH) . 1.90-1.83 

(m, IH), 1.58-1.33 (m, 4H), 1.40 (t, J = 7.2 Hz, 3H) . 1.18 (s. 9H) ; ^^C NMR (12 
5 MHz. CDCh) Vyyxmm^: 5 177.7. 166.8. 146.8. 131.4, 130.6. 128.4, 127.9, 

127.3, 69.3, 60.9. 39.0. 38.4, 37.2. 33.4, 29.3. 27.2 (3C). 21.1, 14.3. i^^m 
tt#:: 5177.9, 166.7, 146.1, 131.4, 130.6. 128.4, 127.8, 127.4, 72.5, 60.9, 42.4 
, 39.1, 38.6. 32.9, 31.2. 27.1 (3C), 24.1. 14.3; 7n«^*t ft^ffi C20H28O4: C, 72 
.26; H. 8.49. 
[0 19 8] 
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^~z^ : 40/ 



f^^^J 7-4 (4-'> ^ u^^~y)V^ y ^/=. h V 
^\u^y^t^ : 3-':^n-^v'^' D-^^-i^>'(1.0 mmol) 

: i-i^ry y j^=-}^m.^ y^u-^^ K(2.0 nmol) 

m'^-rnvtrnMiieT mg, 90%); 
10 1 9 9] 

FTIR (neat): aa^ 2925 (s), 2852 (m) , 2227 (m), 1607 (m), 1505 (m). 1449 (m), 
1415 (w), 1177 (w), 1000 (w), 823 (s) ; NMR (500 MHz, CDCh): ^7.56 (d, J = 8 
.6 Hz, 2H), 7.30 (d, J = 8.6 Hz, 2H), 2.12-2.00 (m, IH), 1.92-1.80 (m. 4H), 1.80 
-1.69 (m, IH), 1.47-1.33 (m, 4H), 1.33-1.20 (m, IH) ; NMR (125 MHz, CDCls): 
<J 153.4, 132.1 (2C), 127.6 (2C), 119.1, 109.5, 44.7, 33.9 (2C) , 26.6 (2C) , 25.9; 
7tm^^ VfmU CisHisN: C, 84.28; H, 8.16; N, 7.56. «J|t: C, 84.12; H, 8.36; 
N, 7.36. 
[0 2 0 0] 

7-5 (4- (4-'> T ^"7 i - -N- (^ > -J }\^ ir ^ ^ )^ tf^ V -J > ) 

/ND-y-y^fc^ : 4-'7'n-t-N-("^>' tf^ij v:y(1.0 mmol) 
^mkM^U^M : 4-->Ty 7ai-;l/M^ F(2.0 mmol) 

Vife^'fe@#(253 mg, 79%) ; 
[0 2 0 1 ] 

FTIR (neat): crsf^ 2943 (w), 2923 (w) , 2856 (w), 2227 (m) , 1688 (s), 1466 (m) , 
1455 (m), 1436 (m) , 1273 (w) . 1218 (s), 1125 (m), 1057 (m) , 1009 (m) , 917 (w). 8 
38 (m), 760 (s), 702 (s) ; ^H NMR (500 MHz, CDCls): 5 7.59 (d, J = 8.6 Hz, 2H), 7 
.39-7.26 (m. 7H), 5.16 (br s, 2H), 4.35 (br s, 2H), 2.89 (br s, 2H) , 1.90-1.78 ( 
m. 2H), 1.70-1.58 (m, 2H) ; ^^C NMR (125 MHz, CDCh): 5 155.2, 150.8, 136.7, 132. 
4 (20, 128.5 (20, 128.0, 127.9 (20), 127.6 (20, 118.8, 110.3. 67.2, 44.3 (2C) 
, 42.7, 32.6 (20; Tum^Vr C20H20N2O2: C 74.93; H, 6.29. N, 8.74. *M 

'fit: C, 74.80; H. 6.42, N, 8.54. 
[0 2 0 2] 

^mm 7-6 (2- tr v >) 

/^uyy^t'^: 3 — Kr'Tt? > (1. 0 mmol) 
^^mmmm.m : 2-tfi; v;VMi& yn^^' F(1.5 mmol) 

RjSBtrHT: 0.5mm 

m^m^mM(215 mg. 98%); 
[0 2 0 3 1 

FTIR (neat): cm"^ 2923 (s), 2854 (s). 1590 (m), 1569 (w) 1468 (m), 1434 (m), 1 
148 (w), 1050 (w), 994 (w). 747 (s) ; ^H NMR (500 MHz, CDCh): 5 8.52 (d, J = 4.6 
Hz, IH) 7.58 (td, J = 7.6, 1.8 Hz, IH) 7.14 (d, J = 7. 5 Hz, IH) 7.09 (dd, J = 
6.9, 4.9 Hz, 3H), 2.78 (t, J = 7.7 Hz, 2H) , 1.75-1.68 (m, 2H), 1.40-1.25 (m. 14H 
), 0.89 (t, J = 6.9 Hz. 3H); ^^C NMR (125 MHz, CDCls): 5 162.5, 149.2, 136.2, 12 
2.7, 120.8, 38.4, 31.9, 29.9, 29.6, 29.5 (2C). 29.4, 29.3. 22.7, 14.1; ytm^^ 
nmiU C15H25N: C, 82.13; H. 11.49; N, 6.38. ^J-fit: C. 82.01; H, 11.39; 6.19. 
[0 2 0 41 
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^~-J : 41/ 



(FG)ArZnCH2SiMe3(2.0 eq) 
FeCl3 (5 mol%) 
TMEDA (2.0 eq) 

^ {FG)Ra||q,— AltFG) 

THF, 30 °C, 6 h 



7-1 


MeaSr 


XX 


91 


7-2 






72 


7-3 


XX 


XX 


7& 


7-4 


a. 




90 


7-5 






79 


7-6 




a.. 


98 



8 1 

[0 2 0 5] 

:^mMmmtLX. y7jL^;vMi&(1.5 imnoDt-j^fflL. ^-^u^y^mtLX. 2-3 
-Kj^iJ'-^-JV '7'f-;V l,l->^^-9^;V-2-7°n^ — ;VT-fe-r— h (1.0 mmoD^j^ffib/tJ^ 
^{±f^.^^fl6-l t[W|;|t<^#fe-eSM'fb^t>=^:#/i (^-^A) o M-fe^fitfet/K (198 mg. 7 

6%)o 

[0 2 0 6] 

FTIR (neat): cm"^ 2962 (m), 2933 (m), 2873 (m), 1455 (w). 1366 (w), 1328 (w), 
1246 (w), 1096 (s), 1034 (s) . 980 (s), 911 (w) , 836 (w), 726 (m) , 699 (s) ; NM 
R (500 MHz, CDCls) h y y :^mmUm: .J 7. 30-7. 26 (m. 2H), 7.21-7.15 (m, 3H). 4.9 
7 (d, J = 4.6 Hz, IH), 3.65 (dt, J = 9.7, 6.9 Hz, IH). 3.30 (dt, J = 9.7, 6.9 Hz 
, IH), 2.74-2.66 (m, IH), 2.50-2.40 (m. 2H), 1.94-1.87 (m, IH), 1.82-1.72 (m, IH 
), 1.55-1.45 (m, 2H), 1.38-1.26 (m, 2H), 1.30 (s, 3H) , 1.13 (s, 3H) , 0.89 (t, J 
= 7.2 Hz, 3H), 'y:^m±i^ <? 7. 31-7. 25 (m, 2H), 7.22-7.14 (m, 3H), 5.03-4.99 (m, 
IH), 3.71 (dt, J = 9.7, 6.9 Hz, IH), 3.34 (dt, J = 9.7, 6.9 Hz, IH). 2.75-2.68 ( 
m, IH), 2.57-2.49 (m, IH), 2.27-2.18 (m. IH), 2.12-2.04 (m. IH), 1.78-1.65 (m, 1 
H), 1.60-1.48 (m, 2H), 1.44-1.32 (m. 2H), 1.26 (s, 3H), 1.23 (s, 3H), 0.92 (t, J 

= 7.2 Hz, 3H); ^^C NMR (125 MHz, CDCls) h 9 5 140.8, 128.7 (2C) , 12 

8.3 (20, 126.0, 101.7, 83.4, 66.6. 47.6, 40.0, 36.4, 31.8. 29.7, 23.8, 19.4, 13 
.9, .5140.9, 128.6 (2C) , 128.4 (2C), 126.0, 103.0, 82.7. 67.7. 50.3. 

39.0. 36.6. 31.9. 28.0, 23.2, 19.4, 13.9; %m^^ St^'fit C17H26O2: C. 77.82; H 
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^-v: 42/ 



. 9.99. MHl: C, 77.69; H. 10.02. 
[0 2 0 7] 

^^MI&K^tLT. y [3,4-(^ V^'^^^^ v) 7ai-;V]MI&(1.5 mmol) L> 
^\u^-y^t^atLX^ 2-a~ V^^t-)^ •7'-f-;v i, f-;^-2-■/^^^;^T-fe•r- 
^ (1.0 mmol) ^iie.m Lfzmui^mm 6 - 1 tmm(D^mr-mm^t^m^nf^ i^&A) 

o #6'fefft^:fet(K (264 mg, 86%) ; 
[0 2 0 8] 

FTIR (neat): cm"^ 2964 (m), 2935 (m), 2875 (m), 1505 (m). 1490 (s), 1441 (m), 
1366 (w). 1245 (s), 1191 (w), 1096 (s). 1036 (s). 980 (s), 924 (m) , 812 (w) ; 
NMR (500 MHz, CDCls) Y y ^ ^Mmt^: §6.71 (d, J = 8.0 Hz, IH), 6.69 (s, IH), 6 
.61 (d, J = 8.0 Hz, IH), 5.92 (s, 2H), 4.96 (d, J = 5.2 Hz, IH), 3.65 (dt, J = 9 
.2, 6.6 Hz, IH), 3.30 (dt, J = 9.2, 6.6 Hz, IH), 2.68-2.59 (m, IH). 2.43-2.34 (m 
. 2H), 1.94-1.87 (m, IH). 1.80-1.69 (m, IH), 1.56-1.46 (m, 2H) , 1.38-1.27 (m, 2H 
), 1.30 (s, 3H), 1.11 (s, 3H), 0.89 (t, J = 7.4 Hz, 3H) , 7. S 6 . 72 (d, J 

= 8.0 Hz, IH), 6.66 (s, IH) , 6.61 (d, J = 8. 0 Hz, IH) , 5.92 (s, 2H) , 5.03-4.98 ( 
m. IH), 3.71 (dt, J = 9.7, 6.9 Hz, IH), 3.34 (dt, J = 9. 7, 6.9 Hz. IH) , 2.66-2.5 
7 (m, IH), 2.48-2.40 (m, IH) . 2.27-2.18 (m. IH), 2.07-1.97 (m, IH). 1.78-1.67 (m 
. IH), 1.60-1.47 (m, 2H) , 1.43-1.30 (m, 2H) , 1.24 (s, 3H), 1.23 (s, 3H) , 0.92 (t 
, J = 7.2 Hz, 3H); NMR (125 MHz, CDCls) V y ^ ^m^i^: SUT.b, 145.7, 134. 
6, 121.5, 109.1, 108.1, 101.7, 100.8. 83.3, 66.6, 47.8. 38.9, 36.1, 31.8, 29.7, 
23.8, 19.4, 13.9, 5147.5, 145.7, 134.7. 121.4. 109.0. 108.1. 103.0. 

100.8. 82.6, 67.7. 50.4. 39.0, 36.2. 31.9. 28.0. 23.2, 19.4. 13.8; yu^^^ ft 
C18H26O4: C, 70.56; H. 8.55. mBm:C, 70.28; H. 8.60 
[0 2 0 9 ] 

mkms- 3 (5-y h^v-2,2-v^f^;V-3-(4->'Ty7x-;V^^;^)-r h 7 t Vuy 
Yyi\:Mt\^X. 2-^- Y:^^^ y*^)V 1, 1-v^ •g^;v-2-7''n^::i;l/T-te7"- h (1 

. 0 mmol) ^mm L. u.mm'k2mm t ]^fzmut. y^mw 7-1 1 mm<o^mxmm'i\: 

^m^Wfz (^-feB) o to'feM»K(210 mg, 73%); 
[0 2 10] 

FTIR (neat): cm"^ 2962 (m) , 2933 (m), 2871 (w), 2229 (m), 1609 (m) , 1451 (w), 
1366 (w), 1328 (w), 1246 (w) , 1094 (s), 1034 (s) , 978 (s), 911 (w). 854 (m). 822 
(m). 764 (w); ^H NMR (500 MHz. CDCls) h^V^^^tt^: <57.58 (d, J = 8.2 Hz, 2H 
), 7.29 (d, J = 8.6 Hz. 2H). 4.97 (d, J = 4.6 Hz, IH). 3.65 (dt, J = 9.2, 6.6 Hz 
, IH), 3.30 (dt, J = 9.2, 6.6 Hz, IH) , 2.82-2.74 (m, IH), 2.55-2.39 (m, 2H) , 1.8 
7-1.83 (m, IH). 1.80-1.72 (m, IH), 1.56-1.46 (m, 2H) , 1.38-1.27 (m, 2H) , 1.32 (s 
, 3H), 1.13 (s, 3H), 0.89 (t, J = 7.4 Hz. 3H). v:^^tt#:<5 7. 58 (d. J = 8.0 Hz. 
2H). 7.29 (d, J = 8.6 Hz, 2H), 5.04-4.98 (m. IH), 3.71 (dt, J = 9.2. 6.9 Hz. IH) 
, 3.34 (dt, J = 9.2, 6.9 Hz, IH), 2.82-2.74 (m, IH), 2.66-2.58 (m, IH) , 2.22-2.1 
3 (m, IH). 2.12-2.04 (m, IH) , 1.75-1.68 (m, IH), 1.65-1.45 (m, 2H) , 1.43-1.25 (m 
, 2H), 1.25 (s, 3H), 1.22 (s, 3H), 0.92 (t, J = 7.2 Hz, 3H) ; NMR (125 MHz, C 
DCls) hyy:^m'mt: 5 146.4. 132.2 (2C). 129.5 (2C). 118.9. 110.0. 101.6. .83.2 
. 66.6. 47.3, 38.7, 36.6, 31.7, 29.6. 23.8, 19.3, 13.8, iyy^mmt: 5 146.5, 132 
.1 (20, 129.4 (20, 118.8, 109.8, 102.7, 82.5, 67.5, 49.5, 38.5, 36.6, 31.7, 28 
.0, 23.2, 19.2, 13.7; 7n*^Wtt#ffi C18H25NO2: C. 75.22; H, 8.77; N. 4.87. 
-fit: C. 75.04; H. 8.84; N. 4.72. 
[0211] 
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